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CONTEMPLATION XIX. 
Of Water. 


Szcr. I. Without Water every thing would dye with Thirſt. 


OW let the Philoſopher that pretends ill to doubt of all theſe moſt 
important Truths, paſs on with us to the Contemplation of Wa rE ; 
and without uſing any farther Preamble, we may venture to ſay, that he will 
at leaſt agree with us, withour the neceſſity of ſupporting this Truth by man 
Experiments, that in caſe there had been no ſuch thing as Water in the World, 
he, and all Mankind, and moſt of the other Living Creatures, even in the 
midſt of a Superfluity of Air, and other Food, would certainly periſh in a 
very ſmall compaſs of time; ſince Thirſt, if it be not extinguiſhed, is no leſs 
| fatal than Hunger itſelf, and all Men and Beaſts too, a few of the laſt only 
excepted, if there be any Truth in Experience, are unable to ſubſiſt without 
Drink. 


Scr. II. Conviftions from thence. 


Tuis being laid down, if it be by Chance that Water is found out, which 
ſelf is the only Drink, or at leaſt the principal Ingredient of all other Drinks, 
it is likewiſe unqueſtionably by the ſame Chance that a Man, or any other 
Animal, lives a Year, or a much leſs time, after his Birth. And ſince the 
moſt obdurate Atheiſt muſt acknowledge that all Living Creatures whatever, 
ite of ſuch Structure, and have the Parts of their Bodies ſo diſpoſed, in 
relation to Water, that they are able to take and uſe it themſelves; that they 
ae even excited thereto by Thirſt when they want it; that they can only be 
refreſhed by Water, whether they drink it Pure, or whether they make uſe of 
other Liquors, ſuch as Wine, Beer, Cyder, and the like, of all which it is 
the Foundation ; and that therefore, it would not be ſufficient for them to 
have the ufe of all other Liquid Matters: Inſomuch, that if the whole Sea, 
and all Rivers, were made of Spirits entirely ſeparated from their Water, or 
0 other Liquors, in which there were not a ſufficient mixture of Water, they 
would ſtill all periſh with Thirſt. Can it then be thought, that it is owing 
0 mere Chance, that all Creatures have the Faculty of ſupporcing their Lives 
by Water, and likewiſe that Water has by the ſame Chance acquired the Pro- 
erties that are neceſſary for that Purpoſe? 


**cr, III. Without Water every I'ving Creature ⁊rould likewiſe dye of Hunger. 
To this we may likewiſe add, that without Water the Earth would not 


bx render'd Fruitful, nor any Tree or —_ would be able to ſpring out of it; 
m | . 
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ſo that the Condition of the World would be ſtill very miſerable, if all tj, 
Men and other Creatures in it, could ſubſiſt without Water; fince every jj; 


ving thing would ſoon be deprived of its Meat as well as Drink; the Conſe. f 
quence of which would be certain Death. * 
Se ct. IV. Experiments proving that Plants confift for the moſt part of uothing bu ar 
| Water. thi 

Lr no Body imagine that we go too far in extolling the Uſes of Water: of 
That famous Experiment of Var Helmont does plainly ſhew how much Water ma 
contributes to the Growth of every thing. He took two hundred Pounds Weigh; oth 
of Earth, firſt drying it thoroughly in an Oven, and then pouring Rain Water Lic 
ſul 


upon it, and having planted in it the Twig of a Willow, that weighed firc 
Pounds, he found at the end of five Years, that the ſaid Twig was grown to ato! 
a Tree, weighing 169 Pounds three Qunces, without counting all the Leaves 
that had fallen in four Autumns; but that the ſaid Earth being dried again tha 
as before, was ſcarce viſibly diminiſhed, or at molt, had not loſt above two the! 
Ounces of its Subſtance. And yet nothing more was done to it, then pour- ma) 
ing upon it Diſtilled or Rain Water; for which Reaſon likewiſe, the Pot was Alc 
corer'd with a thin Plate full of Holes, to prevent, as far as poſſible, either not 
the Encreaſe or Diminution of the Earth by Winds, @c. erer 
The like Experiments may be ſeen in Mr. Boyle's Sceptical Chymiſt, Part II, ly 
where without any Diminution of Earth in one Year, ar leaſt without any wit 
that was worth ſpeaking of, you will read of a Pumkin of a very great Weight, 
which was produced only with Spring or Rain Water. SEC 
The ſame Author does likewiſe mention other Experiments made upon little [ 
Plants of Mint, Sweet- Marjoram, Purſtiu, &c. which I have often repeated with {MW Sub 
Pleaſure and Wonder, by putting them into little Glaſs Phials, where I could hap] 
obſerve them ſpreading out their Roots, putting forth cheir Leaves, and be- lid | 
coming Larger and Longer: The ſaid Mr. Boyle ſays, that having diſtilled Flui 
them in a little Retort, tho' they were produced by nothing but Water, jet de. 
like other Plants of the ſame kind, that ſpring from the Earth, they yielded a Plan 
little Water, a ſtinking Spirit, and an Oil, the Remainder being nothing but been 
a Caput Mortuum, or dead Coal. This 
How many Trees grow in Norway (as Travellers that have been there re- cal 
late) in Places where there is very little Earth, and hardly any thing belides Aſhe 
barren Rocks? Whence comes all that Wood (which no Body will eafily a Ad. 
cribe to the Rocks themſelves) but from the Rain Water with which they are WF © © 
moiſten d? A like Inſtance occurs to me whilſt I am writing this, of an Elder {| Wa 
Tree, which ſprang out of a little Cavity between two Stones of a Wall from 0 gt 
whence the Mortar was fallen, and which in the ſpace of two or three Months, 
from a little Plant, as it appeared at firſt, ſhot out ſeveral Branches longer than 
a Man's Arm; and yet, when it was pulled up, in order to diſcover tbe Ir 
Communication between its Roots and the Earth, none could be found. No, Our a 
whether this was occaſioned by the Seed of neighbouring Elder-Trees, brougit 
by, the Wind, and dropt into this Cavity, I ſhall not determine; it is ſufficient 
for my Purpoſe, that it grew thus without any Appearance of Earth. 
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From whence have all thoſe juicy Fruits, as Grapes, Cherries, Goosber- 
ries, Currants, and a thouſand others, their „ Liquors, if it were 
not from Water; which by the Concurrence of other Particles, acquires ſo 
many various Taſtes, and, as we have hinted above, produces ſo many plea- 
(int D. inks and Wines. 

That this is true, the Chymiſts know full well, who by diſtilling not only 
thele juicy Subſtances, but likewiſe all other Plants, from the hardeſt Woods 
of Trees to the meaneſt Shrubs (to ſay nothing here of all the Parts of Ani- 
mals that are nouriſh'd by thoſe Plants) even from Horns, Bones, Ivory, and 
other Matters, without the addition of any Liquid ; do plainly ſhew by the 
Liquors coming out of them, and which the moſt ignorant Perſon cannor 
ſuſpe& to be in them, how great a ſhare Water has in the Compoſition of tlie 
aforeſaid Things. | | 

To paſs by here what ſome famous Chymiſts themſelves have pretended, 
that the Foundation even of Metals and Minerals is Water only ; which 
therefore, (if one may believe em,) as well as Living Creatures and Plants, 
may be reduced to an Equilibrating Water, by the help of their Renowned 
Alcabeſt. But we don't inſiſt upon this, becauſe if for many Reaſons it is 
not to be judged uncertain, yet it is ſtill very dark and obſcure. How- 
ever, this is at leaſt an undoubted Truth, that neither Plants, and conſequent- 
ly neither Man nor Beaſt, that uſes the ſame for Food, can be preferv'd 
without Water, and that all Food does for the moſt part conſiſt of Water. 


Sect. V. We do not here enquire, whether Water be a Simple or Compound Body. 


| Do not here diſpute, whether Water is to be conſider'd as a ſimple 
Subſtance, the Parts of which are all of the ſame Figure ; and which, as it 
happens in Ice and Snow, joining themſelves together, may compoſe the ſo- 
lid Bodies of Plants; or, whether it is to be affirmed, that Water is a mixed 
Fluid, in which ail ſorts of Particles, proper for the Compoſition of Plants, 
are to be found, which, after the Evaporation of their Waters, remain in the 
Plants, and contribute to the Augmentation of their Size and Weight, as has 
deen attempted to be proved by Dr. Woodward, Phil. Tranſactions, Num. 253. 
This is certain, that hitherto it could never be deduced from Philoſophi- 
cal Hypotheſes, how it is poſſible, that Spirits, Salts, Oils, Earth and 
aſhes, &c. as has been ſhewn in the foregoing Experiments of Van Helmont 
and Boyle, ſhould proceed from the ſame Water; and which is more, how Wa- 
ter can be proper, by producing ſo many various Smells, Taſts, and other 
Qualities in ſuch various Kinds of Plants, to cauſe each of em nevertheleſs 
o grow up regularly and orderly, according to its own Nature. 


Secr, VI. Convictions from the foregoing Obſervations. 


Ir is neceſſary to ſhew more fully in this Place, how far the Wiſdom of 
our adorable Creator and Preſerver exceeds the Comprehenſion of the great- 
eſt Philoſophers, who unleſs irrefragable Experience had taught them all this, 
could never have believed, nor ever have imagined that this could have 
been proved from their aſſumed Principles. If the Parts of Water, or thoſe 

M m 2 that 
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that are mingled with Water, are formed by Chance only, are moyed by 
Cnance, and preferv'd by the ſame; ſince Chance works without any Ru 
how could the growth of Plants, that has come to pals in ſo exact an Occ 
in innumerable Places, ſo many Ages, with ſo much Advantage to thoſe that 
inhabit the Earth, ever be expected, or ever be hoped for again in following 
Times, if every Thing were not directed ard guided by an over-rulirg Pro. 
vidence? I know very well what is uſually affirmed upon this Occzhon, b 
ſome, about the Figures of Pores in the Plants themſelves ; by others, abour 
Fermentation; and by others again, about a Parſpermia, or a Diſpoſition gf 
the Water, containing in itſeif the Seeds of ail Things. But it would not 
be difficult to ſhew here, that all theſe Hypotheſes, ard ſuch lofty Names 
in which there is ſo little of Truth, ate much too weak in any manner tg 
make manifeſt the Ways of G 0D: in theſe Matters. And in caſe any one 
thinks he can deduce theſe Things, of which he is entirely ignorant (as he 
certainly is, of the manner how Water operates in all ſuch Caſes) from a 
natural and unknown Neceſſity, one need not prove any farther that he ſpeaks 
without Foundation, ſince there can be no Demonſtration of a thing that is 
entirely unknown. | 


Secr. VII. An Experiment to ſhew that Water is changed into Earth. 


To ſhew this, it is known that the Evaporation or Exhalation of Water, 
as alſo the Diſtillation thereof, is a continual Work performed in Nature 
without ceaſing ; at leaſt, in Rivers and Seas, where the Heat of the Sun is 
of any force ; which cauſes the Matter to aſcend in Vapours, and afterwards 
lets it fall again in the form of Miſts, Dews, and Rains, and the like ; after 
the ſame manner as the Chymilſts are wont to produce Evaporations and Di 
Rillations with the help of Fires. 

Now that Water is hereby changed into Earth, has been experimentally 
ſhewn by Mr. Boyle; of which Sir Iſaac Newton taking notice in his Book of 
Opticks, p. 319. uſes theſe Words; Water, by repeated Diſtillations, is turned int 
a ſolid Earth, as Mr. Boyle has diſcovered by Experiments Which is likewiſe 
confirmed by that diligent Enquirer, Robert Hook, and others, as may be (cen 
in the Philoſophical Tranſactions; ſaying, That all Waters, by frequent Dilti- 
lations, are changed into a whitiſh and inſipid Matter, which cannot be dil 
ſolved in Water again. 


Scr. VIII. Other Experiments relating thereto. 


As wonderful as this may likewiſe appear to ſome, it may, howeve;, 
be proved by this Experiment, which gives us the entire Certainty thereof. 

I. Becauſe as often as we diſtil Water it always leaves ſome Earth behind 
it, which may render what has been ſaid before probable to ſuch as wil 
not 1 the Patience to repeat thoſe Diſtillations ſo many times after cue 
another. 

II. It may likewiſe be inferred from hence, foraſmuch as every one know 
that the Plants which have been already proved capable of being produccs 
by Water only, are ſubje& to Putreſaction, and are finally changed certain 
for the moſt part into Earth. 3 III. Thi 
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Ill. This ſeems likewiſe to be plain, becauſe the ſaid Mr. Hook ſays in 
he before-cited place, that Sea Water, tho' cleared as much as poſſible from 
il its Sand, yet being evaporated, does ſtill leave ſome behind it. 

An extraordinary Account whereot was communicated to the Royal So- 
dety in England, by Dc. Robert Plate, made upon the Salt- works in Stafford- 
fire, which may be ſeen in Philoſoph, Tranſaftions, Numb. 145. where one 
Mr. Collins, writing about the ſame, ſays, That the great quantity of Sand 
ſrocecding from all Pickles, whether it be from the Salts ot the Springs of 
the Sea, or from thoſe that are diſſol ved in Common Water, was found to 
ariſe only from the boiling, before which there was none obſerved to be con- 
ined in thoſe Liquors : Foraſmuch as after having been filtrated or ſtrain- 
ad through an eight-double Holand Cloth, they did not leave behind them 
the leaſt Marks of Sand. Which Experiment, at the requeſt of the ſaid 
Dr. Plott, having been again repeated with great Exactneſs, occaſion'd ſome 
farther Speculation, as may be ſeen in the ſaid Account, 

IV. Now that Water may likewiſe be turned into a ſolid Body by Art, 
is plain from the Sal Mirabile of Glauber, which, according to his Aſſertion, 
will congeal all Liquids, And I have found Roſe-water changed thereby 
into ſuch a hard and petrified Matter, that being ſhaken about the Bottle 
which contained it, it burſt one of the ſides thereof. I have not made the 
Experiment upon other Liquids, having po more of the ſaid Salt by me ; 
and a new Preparation of it required a little too much Attendance, to meer 
with the exact Degree, whereby the Salt might be reduced to Powder with- 
out diſſolving, which is however neceſlary in this Caſe, 

[ ſhall here add one Inſtance more, that occurr'd to my late Brother ; 
who having diſtill'd a Horſe's Hoof, and firſt ſeparated, by Sublimation, all 
the Volatile Salt from the Liquid Matter, which the Chymiſts call the Spi- 
tit, was juſt about throwing away the Remaiader that ſmell'd ſtrongly of 
Fire, and in which he could diſcover no ſign of any more Volatile Salt; 
but however, to ſatisfie his Curiofity about the ſaid Liquid, he thought fir 
to Diſtil it over again in Oven-Aſhes, filling the whole Stil with Aſhes; and 
putting Fire under it, it yielded a very clear Liquor, which as long as the 
ſoints were ſtopt, was as fluid as Water; but upon pouriog it from the Re- 
cipient into a round and thick Pint Bottle, he found, that as ſoon as ever 
t was in it, it was changed into a white, ſolid, and hard Subſtance, like 
Marble, without the leaſt Appearance of any Moiſture or Fluidity in it ; 
and this ſolid Body aſſumed the perfect Figure of the Glaſs before it, juſt as 
melted Lead is uſed to do of the Mold in which it is caſt: having viewed 
it many times with Amazement atterwards, whilſt it retained the ſame Fi- 
eure and Condition for ſeveral Months, at laſt, and by little and little (the 
Bottle not having been well ſtopt) it returned again to a liquid Subſtance, of 
. Smell exactly like, if not exceeding, the ſtrongeſt Spirit of Hartſhorn or Sal 

tmoniac. 

thought fit to give an Account of this Matter here (ſince the Chymiſts 
hold that this Liquor, when all the Volatile Salt is as far as poſſible ſepara- 
ted from it, to be nothing but a mere Phlm, or Water, containing perhaps 
a few 


240 The Religious Philoſopher. 


a few Oleaginous Particles in it) to the end, that I might ſhew how litt 
Knowledge the greateſt Enquirers have yet attained to, of the internal I 
dure and Diſpoſition of that which they call (and juſtly too, according ty 
all appearance) Water: And after how many Ways it may be proved, th; 
the Water of which we are now ſpeaking, is capable of being converted into 
ſolid Bodies; to ſay nothing here about Ice, which when diflolved, is turned 
to Water again, and therefore does not ſeem to have undergone any tel 
Change. 


Stcr. IX. That living Creatures, Plants, Minerals, and even Metal; then. 
ſelves are produced from Water, ſbeun Experimentally. 


IR cou up it to the Over-weaning Naturaliſts, to prove how i 
may be conſiſtent with their Hypotheſes : | 

I. That from Water not only Plants, and from them, when treated after 
Chymical manner, Spirits, Oils, Salts, and a Tecreſtrial Subſtance or Aſhe; 
are produced, bur, 

II. Living Creatures themſelves are likewiſe beholden to Water, if not 
altogether, yet in a great Meaſure, for the Subſtance of which they conſil. 
This is plain, becauſe they are nouriſhed by Plants and Water; and the Di- 
ſtillation ot all ſolid and fluid Parts of their Bodies, even of the very hatdeſt, 
ſuch as their Bones, Horns, and Teeth (as has been ſaid before) experimen- 
tally ſhews, that Water is a great Ingredient thereof. 

III. That beſides Plants and Animals, even Minerals and Metals proceed 
from Water. Thus we ſee in the aforemention'd Experiments, that Earth 
proceeds from it ; which is likewiſe reckon'd among Minerals: And parti- 
cularly by the Experiments related in the Hiſtory of the Royal Academy of $i: 
ences in France, for the Tear 1700, that from the Aſhes of Plants (which have 
been ſhewn above to grow out of Water) Iron can always be extracted by the 
Loadſtone. How all theſe things come to paſs, has not yet been rightly 
proved by any one that I know of; bur this plainly follows from thence, that 
our Knowledge of the real Eſſence of Things does not extend itſelf very far; 
and that the moſt haughty and ſtrongeſt Mind muſt be forced to acknow- 
ledge here, that there does daily appear in Nature a Manner in which 

Plants and Animals are what they are, and according ro which, Water does 
likewiſe operate; which is impoſſible to be deduced from any of their Hy- 
potheſes or Principles. 

I beſeech them therefore once again to conſider with themſelves, whether 
they have any cauſe to lean ſo much upon their own Underſtanding, which 
has not hitherto been able to teach them how a Plant grows, and of what 
it conſiſts, and what Uſes ſo common a Matter as Water, which has been ex- 
amined and enquired into after infinitely different Ways, has in the World; 
and therefore, whether they can think that they judge wiſely, that this their 
Underſtanding does not only inſtruct them of the Nature and Diſpoſition of 

that Univerſe, containing all theſe particular Matters that are unknown to 
them, but moreover, that it is capable to determine whether the ſaid Uni 


verſe were Eternal, ard how it ſubſiſted from all Eternity, or whether ma 
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inning ; in which they act juſt as wiſely, as he that pretends perfectly 
o underſtand the whole Structure of a Watch, and yer is forced to confeſs, 
* he is ignorant how the leaſt Wheel thereof is made. However, the La- 
oa chat is beſtowed in the Contemplation of WATER (as much of it as 
there remains {till unknown) will be abundantly compenſated, it only ſerves 
0 convince Philoſophers of the Weakneſs of their Underſtanding ; whoſe great 
Preſumption is oftentimes the only Stumbling-Block over which ſo many have 


fillen, 


Sect. X. The Aſcent of the Water into the Air. 


Bur to go on to ſomething elle : 
Could any Body, that had never ſeen it, belicve that this Water, which, 
on account of its greater Weight than the Air, is ſeen to deſcend in Rain, 
Dew, Snow, and other Forms, can be made to aſcend into the Air, and there 
0 form the Clouds? *Tis true, that as in many other Matters, ſo like wiſe in 
this, the Cuſtom of ſeeing a thing frequently happen, makes it ſeem to be the 
les range or wonderful; but it muſt however be confeſſed, that this is juſtly 
feckon d among the Wonders of the Almighty in many Parts of the Sacred 
Writings; as in Pſal. cxxxv. 7. Jer. x. 13. and li. 16. He cauſeth the Vapours 
i aſcend from the Ends of the Earth; he maketh Lightnings for the Rain: He bring- 
4h the Winds out of his Treaſures, If ever he took the trouble to conſider the 
various Opinions of the greateſt Naturaliſts thereupon, we need only read 
what Mr. Mariotte, Mouvement des Eaux, Part 2. Diſcourſe 3. and Dr. Halley, 
Philoſoph. Tranſactions, Numb. 183. have ſaid upon this Subject, to convince 
us that the Cauſe of this Aſcent of Vapours is not ſo eaſy to be diſcover'd 
j ſome have imagined. | 


Szcr. XI. How ſuch an Aſcent happens. 


I SHALL not here enquire, whether this Opinion of Mr. Marictte in this 
Matter be the moſt probable, namely, that there are little higher Carities or 
Holes in the Air, thro' which the ſmalleſt Particles of Water being raiſed up- 
wards, perhaps by the Preſſure of the lateral Air, may paſs, but at which the 
biggeſt are ſtopt : Nor, whether we may more rightly ſuppoſe with Dr. Halley, 
that a little Particle of Water may be fo far rarified and blown up as a Blad- 
der, by a warm Matter, that its Diameter, in Breadth, Length, and Thick- 
neſs, may be ten times as large as it was before; in which Caſe this Particle 
may fill a Space a thouſand times bigger than the former; retaining neverthe- 
leſs the Weight only of one Particle of Water, which had been found to be 
but eight hundred or nine hundred times as heavy as juſt ſo much Air in Mag- 
vitude ; and therefore, according to the Laws of Hydroſtaticks, as long as it 
remained thus rarified, it would continue aſcending in the Air, exactly after 
"ne fame manner as a ſolid piece of Glaſs, which in ſuch a Condition would 
ink down into the Water, may be blown up into a round Bubble, and there- 
y wich the ſame Weight, occupying more Place in the Water, would aſcend 
nd float upon it. 

I L leave 
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I teave the Arguments of theſe great Men to their own Weight; but for 


much as the Authors of them acknowledge, that they believe that ther cle 
may be other Ways by which the Aſcent of Water, which is heavier, in ſo1 
the Air which is lighter, may be explain'd ; the following (which! therefor vs 
take the liberty to propoſe here) ſeems likewiſe to be one of thoſe; the rather bel 
becauſe it is not ſo much fonnded upon an Hypotheſis, as upon Experierce, wo 
on 

Secr. XII. Experiments ſbeu that Air does likewiſe adhere to other Matter, Por 
Hlan 


To ſhew the ſame, it is known : 
I. That Fire is lighter than Air: This wants no farther Proof, foraſmuch 
as we ſee with how great Velocity all Flames aſcend into the Air. 1 
II. That lighter Matters can ſtick and faſten themſelves to heavier: This yy { 
appears in moſt Liquids, which adhere and hang upon other Matters heavier 1 | 
than themſelves. "2h 


Accordingly we ſee that the Air (which, tho' fluid, yet very moiſt) does * 
cleave to many other Subſtances. To prove this, we need only throw a fen * 
ruſty Nails into a Glaſs of clear Water; and if you view them ſidewiſe, yu , ” 
will ſee many little Air-Bubbles cleaving to them. beg, 


And to the end that it may not be thought that this adhering Air proceeds i fe 
from the Water itſelf, I find by my Notes of the 21ſt January, 1696, that ſome 
little pieces of ruſty Iron and Braſs were thrown into Lye, in which there is had, 
no Air, and preſently ſome Bubbles appeared upon them; and upon exhaul- W... , 
ing the external Air, which gravitated upon them, the ſaid Bubbles became N the U 
larger, and by their Expanſion, ſhewed themſelves to be Air; and this ap- gu 
pear'd the plainer, becauſe if one rubbed off with the Finger thoſe Air-Bub- of th 
bles that remained upon the Iron whilſt it was under the Lye, one ſaw, that the h 
how much ſo ever the incumbent Air was drawn off with the Pump, there did ¶ there 
not appear one new Bubble: ſo that it is plain from hence, that the Air wil N prev, 
eleave to ſolid Bodies, and even to Metals themſelves, which perhaps may ve Dl 
alſo be the Cauſe of Ruſting. of the 

Now that Air does likewiſe adhere and mix itſelf with Water, is ſufficient WW, ſude 
ly known to thoſe that have ever ſeen what a Quantity of Air-Bubbles ap- Need 
pear when the Preſſure of the Air is removed by the Pump from off the Wat. ges it 


Sect. XIII. Experiments to ſhew that Fire will cleave to ſolid Bodies. in 


III. Now as Air, fo likewiſe can Fire cleave to heavier and ſolid Bodies, ig 
This appears from Flint-ſtones, and other Bodies, not eaſily reducible 10 WRece; 
Fluidity when they are made red hot. For that the Heat thereof is to be at Bin o 
tributed to the adhering Fire-Partictes, and rot, as ſome Philoſophers think, Won h 
to the ſwift Motion of the ſmall and fine Parts, whercof theſe and other ho Hud ex 
dies are compoſed, appears from hence, that in caſe the Parts of the Flint . 
ſelf ſhould be put in ſuch a violent Motion, it would loſe its Solidity, and be 
diſſolved. 4 

Bur for a farther Certainty of the Matter, ove need only read what Mr. By Bin, 
ſays in his Book de Ponderabil. part. Flammæ, upon ſeveral Experiments ther er en 


recited, where he ſhews, that even Copper, Tin, Steel, Silver, N 
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Yarthorn, Chalk and Coral, become heavier by the Particles of Fire that 
cleave to them. And to know that this Encreaſe of the Weight, did not 
o much proceed from the Parts of other groſs Bodies mingled with the Fire, 
15 from thoſe of the Fire itſelf ; one may ſee there that ſome of thoſe Bodies 
being wholly ſhut up in Glaſs, became heavier only by the pure Flames of 
primſtone, or of Spirit of Wine; which could not happen otherwiſe than 
tom the ſmall Fire-Particles that muſt firſt have penetrated the narrow 
Pores of the Glaſs. [See the ſaid Boyle de Penetrabilitate Vitri à ponder. part. 


Han. 


Ster. XIV. Fire will likewiſe cleave to Water; proved by Experiments. 


IV. Now that Fire can likewiſe join in itſelf to Water, may be ſhewn 
by ſetting a Glaſs, or rather a little Tea-Cup (to prevent the breaking of it) 
full of very hot Water under the Receiver of an Air-Pump; when you will 
often ſee at the very firſt Exhauſtion, if the Water be hot enough, or at leaſt 
x the ſecond or third, ſo great a Motion in the Water, that, like boiling 
Water, it will run over the Brims of the Veſſel, This Experiment may be 
rery eaſily made by all that uſe Air-Pumps. 

When we tried this upon the 24. of December, 1705, there was a little Glaſs 
full of cold Water put under the Receiver at the ſame time, which, accor- 
ding to Cuſtom, did indeed diſcloſe a few Bladders or Air-Bubbles, but no 
kind of Motion that was any ways comparable to that of hot Water ; ſo 
that — laſt Motion ſeems to be more properly owing to the Fire than to 
the Water. 

But to be aſſured thereof, and to ſatisfie the Obje&ion, whether the Heat 
of the Air might not likewiſe be the Cauſe of this more violent Motion in 
the hot Water, on the 21ſt of January, 1706, we heated ſome Lye, in which 
there is no Air, and put it into a little Glaſs under the Receiver; and to 
prevent the Pump from being ſpoiled, if it ſhould chance to run over, 
ve put the firſt Glaſs into a ſecond : And we obſerv'd upon the ſecond Turn 
of the Pump (tho? there was no Alteration at the firſt) that the Lye, with 
i ſudden burſting, ew out above both the Glaſſes; which can only be aſ- 
ibed to the Particles of Fire contained in it; foraſmuch as no Air ever min- 
ges itſelt with this kind of Liquor. 

Afterwards, upon the 7th of June, 1709, making the ſame Experiment 
an with Water, we filled two equal Tea-Cups at the ſame time with boil- 
ing Water; and putting one of them under the Receiver, we found that the 
Receiver itſeif, upon taking off the Preſſure of the Air, and during the Mo- 
hon of the Water, was very hot at the Top. Now, whether this proceeded 

om hence, that the Fire-Particles being freed from the Preſſure of the Air, 
ind extricating themſelves by their Motion from the Water, riſing up to the 

10p, and paſſing thro* the Glaſs, render'd it hotter there than in any other 
ace, or whether it be only to be aſcribed to the Vapours, we ſhall not 
e diſpute ; but this is true, that the Water, which had undergone ſo 
ny Motions in the Receiver, being taken out from thence, was much col- 
et eyen to the Touch of all that were On preſent, than that which was 
n never 
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never put under it : Whereas, if it be ſuppoſed, that the Heat were Cauſed 
alone by a greater Motion of the Parts of the Liquor, and not fingly þ 
thoſe of the Fire, the Water that had been under the Receiver, and ha 
been put into ſuch violent Motion, ſhould have been much hotter than that 
which had ſuffer'd none. . 

And thus it ſeems to appear from hence, that the Water under the Re. 
ceiver had therefore loſt more of its Heat than the other, becauſe the Fire. 
Particles, by taking away the Preſſure of the Air, got an Opportunity of 
freeing themſelves by their own Motion from the Water, from whence, be. 
ing flown out, the Water remained leſs warm than that other, in which the 
Preſſure of the Air had hinder'd the Fire- Particles from ſeparating themlelyes 
ſo ſuddenly from the Water. 

Now whether this Adheſion of the Particles of Fire to Water may likewiſe 
be ſuppoſed to contribute ſomething, and to be the Cauſe either alone or 
jointly, of that Property of the Water whereby it extinguiſhes the Fire, | 
ſhall not examine any farther here; foraſmuch as the giving a true Reaſon 
of ſuch Extinction, as common, and therefore as unheeded as it may ap- 
pear to many, does (if I may ſpeak my Mind freely in the Matter) require a ay 


great deal of Conſideration. — 
Sect. XV. Three Conſequences from the Iaſt Experiment. — 

To proceed; I have noted three Things, that ſeem to follow from the = 
abovemention'd Experiment, | all 
Firſt, That as Water and Air are particular Subſtances, it ſeems that we 


might conclude from hence, that Fire alſo ſhould be eſteemed as ſuch ; and W on 
not be look d upon, conſider d as only a ſwifter Motion of the Parts of al W bet 
other Bodies. This may be inferr'd from the Water's becoming colder, . be 
ter it has been juſt put into Motion, as has been ſhewn, theretore need not Wa 
be here repeated. It likewiſe ſeems to appear from hence, that cold and ho: WM inte 
Water, being at the ſame time put under the Receiver, and the Preſſure of the 


Air remov'd, the hot Water, immediately after its great Motion, did not ſuer * 
the leaſt moving Particles, whereas there were ſeveral Stirrings obſerved in ide 105 
cold, by the Rarefaction of Air, a good while after. Now tis known, that by 
Boiling and Heat, the Air flies out of the Water, ſo that theſe Riſings and Ebul- 8 
litions ſeem not to be imputable to any other Cauſe than to the Fire-Particle * 
that ſucceed and cleave to the Water, and which, by fiying away, leave te 
Water at reſt. 1 
Secondly, From hence it likewiſe ſeems to appear, that the Fire- Partei Occ 
are very Elaſtical and Expanſive: Foraſmuch as we ſee, that by removin; . 
in 


only the Preſſure of the Air that keeps them down, they exert their Motion 
of their own accord, which is alſo a Property of an Elaſtick Body. 
Thirdly, The laſt thing that may be inferr'd from this Experiment, and 
may likewiſe be of uſe, is, that the Fire which ſticks cloſe to the Water, ® 
ſoon as it comes into an Air which is thinner and leſs powerful in its Fe 


ſure, abandons the Water and flies away from it. 
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Sect. XVI. Water and Fire ſeem to produce a Compoſition lighter than Air. 


From all this it is to be obſerved, that Fire and Water being united and 
mingled together, may make a Compoſition lighter than ſo much Air, and 
which can aſcend in it; juſt as Iron and Cork being faſten'd together, will 
foat upon the Water, tho' the Iron be heavier than the ſaid Water. I re- 
member to have ſeen an Experiment very analogous to this, by throwing a 
Cod or Lump of unrefined Brimſtone, and letting it ſink in Lye, to diſcover 
whether it contained as much Air in it as Salt-petre, in which we found a 

at deal ; but having taken off the Preſſure of the impendent Air, we did 
not only ſee ſome little Bubbles ſwelling up, but what is chiefly remarkable 
here, ſome of the little Bits of Brimſtone that were broken. off, were driven 
upwards by theſe Bubbles, and when they burſt, the Brimſtone ſunk down 
again. I have obſerved the ſame when Water was thrown into Salt, and the 
Preſſure of the Air removed. From whence may be inferr'd, that a lighter 
fluid Matter may joyn itſelf to a heavier, and make one Compound there- 
with, and aſcend and float in a Liquor, in which the heavier, being. alone, 
would fink. Thus Experience likewiſe teaches us, that a ſmall Heat, and 
conſequently a little Fire, can make Water evaporate and riſe upwards, even 
without boiling ; And ſo we alſo ſee all volatile Salt, ſuch as thoſe of Sal- 
Armoniac, of Hartſhorn, @c. aſcending by the Warmth of a Fire that is 
hardly ſenſible. The ſame does happen too in pure burning Spirits, and in 
all other things that are eſteemed the moſt volatile by the Chymiſts. 

And if this Adheſion of the Particles of Fire to theſe Matters, be not the 


only Cauſe thereof, it may at leaſt be ſuppoſed from what has been ſaid 


before, that it may be reckon'd a concurrent Cauſe : And it even ſeems to 
be more credible, that this Cauſe is more common than that by which the 
Water, before it is capable of turning itſelf into Vapours, muſt be rarified 
into a nine or ten times greater height, length and bteadth : Which is no 
ways, atleaſt very rarely, experienced in Subſtances that evaporate with ſo 
{mall a Heat ; and in others, ſuch as Volatile Salts, can hardly be ſuppoſed 


* 


to happen. | 15 


Sect, XVII. Water muſt be divided into exceeding ſmall Particles, in order to 
| be evaporated. 


Tus laſt thing that is required above all the reſt, as being the chiefeſt 
Occaſion of the Riſing of the Water into the Air, is, that it ſhould be di- 
vided into exceeding ſmall Particles; that it may be ſo much ſooner enabled, 
in Conjunction with Fire, to make a compound Body lighter than ſo much 
Air. Thus we ſee in all Diſtillations, that there do not aſcend great and en- 
tire Drops, but only very fine and ſmall Particlcs. The ſame is plain in all 
Chymical Sublimations ; as likewiſe in the Smoak of Fires made of Coal, 
Wood, Turf and the like, which being divided into very minute Parts, are 
carried up into the Air by the adhering Fire: But being collected into a 
greater Body, when they are turned into Soot, they become ſo heavy, _- 

n 2 they 


- — 
* _ 
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they will not aſcend, till they be reduced by other Diſtillations, for Inſtance, 
to Bodies of a much ſmaller ſize. | 1 


SFC r. XVIII. Fapours aſcend both by Heat and Cold. link 


Bur to make an end of this Enquiry ; whatever may be the Cauſe of the Mee 
Aſcent of watry Vapours, this is certain, that Water being heated, eithet is lip 
by the Sun, or by our common Fires, tho' in itſelf it is ſo much heavier tha W 
Air, yet it will be carried up into it. 2 

Now, whether we are likewiſe to ſuppoſe that there are particular Parti. WW hi: 
cles which produce Cold, as Fire does Heat, and which cleaving to the de! 
Water, make up a Body lighter than Water itſelf, and ſo cauſe it to aſcend WMthe f 
in Vapours, we ſhall not here diſpute ; this is certain, that we ſee Vapours core 
aſcending from the low Grounds in the coldeſt Weather, and when the Va. N Ouic 
ter is frozen hard, and that even Ice and Snow are lighter than the Water Whigne 
= > —moy they are compoſed, and conſequently muſt evaporate : But of this Min ſo 

reafter. 
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Sect. XIX. The Laws of Hydroſtatics 


To proceed; it is well known to ſuch as underſtand the Laws of Hydro- 
ſtatics, that, 

I. If a Body is to be carried upwards in any Liquor, an equal Bulk of the 
ſaid Liquor muſt gravitate or weigh more than ſuch a Body. 

II. That in order to cauſe a Body to ſink in a Liquor, an equal Bulk of 
the ſaid Liquor muſt weigh leſs than the Body. 

III. If you would have the Body neither to riſe nor fall, but preſerve its 
Place in any Part of the Liquor, an equal Quantity of the ſaid Liquor mult 
weigh equally with the Body, which may be eaſily proved by Experiments. 


Stcr. XX, and XXI. The Vapours in the Air adapt themſelves to theſe Hydr- 
ſtatical Laus; as appears by ſeveral Experiments, 


Now if we ſuppoſe that Tab. XV. Fig. 1. repreſents the Globe of the 
Earth, WPQRS, ſurrounded by the Air as far as BAD ; which being 
heavy in itſelf, and thereby capable of being compreſs'd, grows continually 
finer from below at P,upwards thro' g, and Fo B, and conſequently lighter ; 
becauſe its Elaſtick Faculty dilates it more in proportion as the Preſſure of 
the ſuperiour Air is diminiſhed, and, as it ſcatters the Parts of the Air from 
each other, renders it lighter in an equally large Space. And if we now 
ſuppoſe farther, that this ſame Air is heavier below at that Part of the 
Globe that lies between F and P, and lighter above between F and B, than 
the Water evaporated or mingled with Fire; ſo that about FG H, the ſaid 
Air is of equal Gravity with it, it will follow from what has been juſt now 
mention'd, that the Vapours between F and P will aſcend; that being raiſed * 
to the Bounds of the Equilibrium F G H, they will float like Clouds at F 4 
and I G; and being zquipois'd, will neither riſe nor fall; but when . raiſes hs 


higher, to B F, or H D, they will deſcend. Tis Wh 


» 
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This will happen much after the ſame manner, as when you pour Quick- 
flver and Water into a Glaſs, and then throw in a piece of Iron, which will 
ink down into the Water, but float in the Quickſilver, till it arrive at the 
ace between both of em, where it can meet with its Equilibrium, and there 


of the it will remain between the two Fluids, the uppermoſt of which, Bulk for Bulk, 
elther is lighter, and the lowermoſt heavier. 
r than We muſt not imagine that theſe Notions of the Air are ſupported only by 
mere Hypotheſis : Firſt, Becauſe it has been experimentally proved above, 
Parti- WW that the Air is of ſuch a Property, that when it is prefled by any Weight, 
o the e Parts of it are ſqueez'd cloſely together, and ſo taking up a ſmaller Space, 
aſcend te ſame Quantity becomes heavier. So that it having been proved before in 
apours WM Contemplation XVII. $. XX. by a Tube IF, (Tab. XIV. Fig. 1.) filled with 
e Wa MW Quickſilver, that the ſame Air, which without Compreſſion is above of the 
Water Whbigneſs of F, when ſqueez'd cloſer by the Weight of the Quickſilver, will lie 
of this Win ſo much a ſmaller Space below at I, and conſequently becomes heavier in 
proportion to its Bigneſs; ſo that, for inſtance, it we ſuppoſe that F above, 
isten times as large as I below, a Cubical Inch of Air will preſs or weigh ten 
times as heavy at I as at F; ſince, by the Compreſſion below, there is ten 
Iydro- tines the Quantity of Air contained in the ſame Space I, as above at F. 
And, Secondly, which may ſerve for an Experimental Proof, becauſe ſuch 
of the Nhare climb'd thoſe high Mountains, find it to be true, you may ſee, among 
many others, a remarkable Account thereof in Farenius, Geograph. Gener. 
alk of . I. cap. 19. f. 41. Where ſomebody that climb'd up one of the Carpathian 
wntains in Hungary, which are much higher than thoſe of the Alps, ſaw the 
ve its {White Clouds floating in the Air below him, ſome of which were however 
mut {W'gher than others, according as the Matter whereof they were compoſed, 
nts, Ming lighter or heavier, determined their Equilibrium higher or lower; for 
hat numerous Particles, and conſequently of different Weight, are raiſed up 
Har- Iaio the Air, under the Denomination of Watry-Vapours, or other Exhala- 
ons, has been ſhewed above in our Diſcourſe upon MrrRHORS. The ſaid 
of the erſon did likewiſe obſerve the Air in which he was, to be ſo calm and ſe- 
being ne, that it did not produce Wind enough to move the leaſt Hair of his Head; 
nually orwithſtanding that he had been ſenſible of a ſtrong Wind in the lower Parts 
ohter ; 'that Mountain. But that which ſeemed to be the cleareſt Proof of a greater 
ne 0 unneſs of Air, was, that in diſcharging a Musket, at the very Top of the 
- a ountain, the Report or Sound of it was no louder than that which is pro- 
** uced by the breaking of a little Stick. Now how much the Rarefa&ion, or 
# the linneſs, of the Air contributes to the Diminution of Sound, appears by 
than eng 2 little Bell in the Recipient of the Air-Pump, and exhauſting the 
ic (aid from it; of which more largely in Contemplation XVII. $. XXXVI. 
10 Sgr. XXII. After what manner Vapours float. 
8 at. F Now, to draw a Concluſion from all this, it is eaſy to be underſtood, 
raiſed tbe Waters, by being united to the Sun-Beams or Fire thereof (to ſay 
Ming of the Exhalations in great Froſts) are raiſed up into the Air in Va- 
This "ts, where, according to the Laws of Hydroſtaticks, they are driven and 
2 re main 
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remain pendulous in a lighter Matter, as the Air is in this Caſe, withoutſih 
ſiding by their own Weight: But it would be of very little Uſe to all thelp 
habitants of the Earth, both Men and Beaſts, in caſe theſe Watry-Vapoun 
ſhould continue always floating in the Air, without ever falling down fron 
thence. Now to form ſome Conception, how this floating of the Air may 
happen: Let us again ſuppoſe that from the Sea P, in the thick Air FP, 
(Tab. XV. Fg. 1.) there are ſome Vapours raiſed up to F; that at the Dj 
ſtance of FIG, from the Earth, the Air becoming ſomething thinner, yet ie 
tains ſo much Denſity or Thickneſs, that tho' theſe Watry- Vapours, by re 
ſon of their not being rare or thin enough, cannot riſe up higher to H, ye 
they are hinder'd by a ſufficient Weight and Thickneſs of Air from falling 
down, and collect themſelves there in high-flying Miſts, which when ſeen 
from the Earth, are called Clouds, as has been already experimentally ſhewn; 
whilſt others that are heavier, cannot aſcend farther than to K 4; becauſe, 
if they came into a higher Air, which was lighter, they would fall down 


again. 


Secr. XXIII. Experiments to ſbeu how the Vapours can deſcend. 


I. Ir now two Winds blow theſe Miſts or Clouds with any Force, as IG; 
or F, from oppoſite Quarters, and thereby compel them to run againlt each 
other, it is eaſy to conclude, that they will be there collected into Drop 
and ſo becoming heavier than the like Quantity of Air, will fall down; and 
the rather, becauſe by the Motion of theſe Winds, the Fire that render 
them lighter (after what manner ſoever it happens) gets an Opportunity 
ſeparating itſelf from them. | 

According to the firſt manner, we ſee in Diſtillations from Retorts or Glal 
Helms, when in the narrow Parts of their Necks, the Vapours are compreh 
ſed together, that they run into Watry Drops, and ſo deſcend ; tho' jult be 
fore, having Room and Liberty, they did aſcend, and would have riſen ya 
higher, without theſe narrow Paſſages. 

Tis likewiſe well known to every one, that a hot Liquor in which the 
are many Particles of Fire, becomes colder by the Breath or Wind of Pecs 
Mouths. Now that this happens, becauſe the Fire- Particles are by ſuch# 
Motion ſeparated from thence, ſeems probable for the following realay 
namely, that otherwiſe, if the greater Heat did conſiſt only in a greater 
tion of the ſmall Parts of a Liquid Matter, the ſame, according to this f 

otheſis, by the blowing, which encreaſes the Motion of the Liquor, wel 
come hotter, and by no means colder, whereas common Experience team 
us the contrary. | 


Sect. XXIV. Papours deſcend by the Separation of the Particles of Nn 


them. 


II. Incaſe one only Wind be of ſo much Strength as to be able, by 
ing from I to G, (Tab. XV. Fig. 1.) to drive forwards the Vapour or W 
IG, in a ſtreight Line I Z, and ſo can protrude the Whole or a Part tis 


to Z; it is plain, that the ſaid Cloud is higher from the Earth at Z, | 
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zently in a thinner Air. From whence it will follow, according to the 
oremention'd Experiments made upon hot Water and hot Lye, in the Air- 
dump, that the Fire which, by ſticking to the Particles of Water, render'd 
them lighter, will extricate itſelf from them, and aſcending by its Lightneſs, 
the Water will become too heavy, not only to remain in this thin and light 
ir, but even in a thicker and a heavier near the Earth, and ſo will be turned 
to a deſcending Dew or Miſt, or Rain, Snow, or the like, according as the 
Watry-Vapours are either rarified or compreſs'd. 


Sect, XXV. Experiments, 4 2 Deſcent of Vapours by the Air's becoming 
1ghter, 


III. Now, that the Air (which being near the Earth at P, is otherwiſe 
heavy enough to keep up the Vapours, and to caufe them to float about F) 
x likewiſe frequently, for other Reaſons, turned into a thinner and lighter 
Gbſtance, and ſo gives an Opportunity to theſe Vapours to deſcend, has been 
already ſhewn in the preceding Contemplation, $. XVII, and XVIII. in the 
Glaſſes of the Air- Pump; and the Barometers do, upon many occaſions, turniſh 
ws with Experimental Proofs thereof; in which the Quickſilver deſcending 
commonly upon the leaſt Weight of the Air, does prognoſticate, that the 
Watry-Vapours are about to deſcend in Fogs or Vapours, or otherwiſe from 


the Air. 


Szcr. XXVI. Cold will produce the ſame Effeft : Shewn experimentally. 


IV. Bes1DEs this, the ſudden Ceſſation of the Warmth of the Air ſeems 
togive an Opportunity to the Vapours, which, by the ſaid Warmth, had 
been raiſed up in great Quantities, to be precipitated by the Cold, and to be 
timed into Fogs or Rain. Analogous Example thereof may be ſeen in Di- 
fillations that are performed by Spiral Pipes, or Horms ; and ſomething like 
| is alſo found in Chymical Cryſtallizations; in which we ſee, that the Salts 
that float and are diſſolv'd in the Water whilſt warm, do coagulate and ſub- 
ide aſſoon as the ſame becomes cold. But whether it happens ſo in the Air, 
or after what other manner it is done there, ſince the Nature of Cold is not 
yet ſo fully known to us as many think, we ſhall not enquire farther here. 

Now how many Cauſes ſoever there may be, beſides thoſe that we have 
already mention'd, whereby the Watry-Vapours that are raiſed up in the Air 
may be made to deſcend, this is certain, that both their Aſcent and Deſcent 
are owing to a wonderful Law of Hydroftaticks. 

Now can any one imagine, that all this comes to paſs without a wiſe Di- 
rftion, and that it is by mere Chance that ſo vaſt an Army of Vapours in the 
preat Space of the Air are every where ſubje&ed to the moſt exact Hydroſta- 
ical Rules, in ſuch an infinite number of Occaſions and Accidents? ls there 
0 want of an Intelligent Being to oblige ſuch a prodigious Quantity of Wa- 
ters, turned into Clouds, to remain floating in the Air, which are often ob- 
erred to deſcend in mighty Showers, in rainy Springs and Harveſts, or other 
Kaſons? To ſay nothing now of the various Ways and Forms in which they 


elcend, and whereby ſo many Ciſterns and other Receptacles of Water, as: 
| well 
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well as Ditches, Canals, and Ponds, are filled in ſo ſmall a time: But which 


is a great deal more, by which ſuch vaſt Rivers ſwell ſo ſuddenly, and ge. 6 
flowing their Banks, do frequently cover whole Diſtricts of Land. 
Ster. XXVII. The Motion of Vapours from one Place to another, is neceſſary, 
Bu r now it theſe Vapours had no other Quality or Property in them tha - 
barely an Aſcent and Deſcent to and from the ſame Place, and that thok E 
for inſtance, repreſented in Tab. XV. Fig. 1. by F, having been exhaled fron 1 
the Sea at P, ſhould fall down again in the very ſame Place; and that every In 
Place were to be moiſten'd only by no other Watry-Vapours than ſuch as ze 49 
drawn from its own Boſom, there would very little Advantage accrue to its fron 
Inhabitants from thence. How many Rivers would then be quite dried up nd 
which at preſent have their Riſe, or at leaſt receive an abundance of Water hi 
from the Rains and Snows that deſcend from the Mountains? How ſhould wy 
the wild Beaſts in Arabia, and ſuch like Countries of Africa, which thro? their pe 


Drought afford no Water at all, aſſwage their burning Thirſts > What Fruits 
would the now molt fertile Places produce, in caſe none of the Water, which WM 
by the Heat of the Sun is exhaled in other Parts of the World, were brought, MW yi 
and made to fall down upon them? 

Can a miſerable Philoſopher think again, that he owes no Thanks to his 
Creator, that the Waters which are exhaled in the Torrid Zone, and other hot 1 
Countries, are, by the Winds that drive Clouds, brought home to him, yield- 


ing him Drink, and making fruitful that Part of the Earth where he inhabits? Mn 
Sgcr. XXVIIL An Experiment, ſhewing that the Watry-Vapours leave their line 
| Salts behind them. ike! 


No v ſince moſt of the Vapours that are ſo beneficial to the whole World ate Wl Fon 
chiefly exhaled from the Sea, and yet thoſe Waters, by reaſon of their Saltneſs, WM yith 
are unfit for the Purpoſes to which they are deſtin'd, infomuch that Men N yo 
would die of Thirſt in the midſt of the Sea, and no Herb or Plant, to which WM that 
the Salt-Water ſhould be applied, could live and grow therewith, as by (ad de 
Experience is but too well known in Lands that have been overflow'd by the WM in ſu 
Sea: Can any one again imagine, that it is by mere Chance or ignorant Cauſes, 
that the Sun does only exhale the Freſh Watry-Vapours out of the Sea, and 
colle& them into Clouds, whilſt the Salt, with which they were at firſt im- N 
pregnated, by reaſon of its being ſo much heavier than Water, is left behind? 

That this is true, may be proved not only from the Freſhneſs of Dew, Ran 


and Snow, but one may ſee, whenever one will, a like inſtance, by ſetting L 
Salt-Water upon the Fire, and cauſing it to exhale in Vapours, or by drauing Wl 41; 
them off in Diſtillation ; in which Caſe you will find the Salt remaining at tie Nd; 
Bottom, The ſame we ſee happen in Salt-works by the Sun's Heat, and n at 
the Salt-works with our common Fires. So that after this manner two grea' u 
Things come to paſs, without which the whole Race of Mankind would ſoo" n 
beextin&; namely, that Firſt, Sea-Water is diveſted of its Salts, and renders T 
fit for Drink, and ſo many other Uſes; and Secondly, that the ſaid Salt be. hu. 


comes very ſerviceable to Men. 
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dcr. XXIX. If the Earth were mathematically round, the Rains would ſeldom 
fall where they were wanted. 


Now, if what has been ſaid before be not ſufficient to convince our 
unhappy Atheiſt, let him ſtop here a little, and ſeriouſly refle& with himſelf, 
iter what manner thoſe Countries that loſe their Moiſture by ſo violent and 
coutinual a Heat (and which are therefore ſo dry and ſo barren) can be 
wrought into a Condition to ſupport their Inhabitants with Meat and Drink: 
4nd in caſe he could order Matters as he thought fit, what Methods would 
he take, conſtantly to provide the ſame with a ſufficient Quantity of Water 
om the Heavens, and ta collect the Vapours in that vaſt Ocean of Air, 
ind make them deſcend upon thoſe Parts of the Earth only where they are 
chiefly wanted. And that we may not give him the Trouble of charging 
his Imagination therewith ; let him but ſay, whether he ſhould not eſteem 
that Man as a very underſtanding Perſon, who had invented a Way, which 
W long as Heaven, Earth, and Sea remain as they are, will always be uſe- 
ful, and whereby thoſe dry and uninhabitable Countries might be ſo well 
water'd, as to be equal in Fruitfulneſs to any others. 


SFr. XXX. Conviftions upon Occaſion thereof. 


To give an Inſtance of ſuch a Caſe ; Let a Man caſt his Eyes only upon 
the INand of &. Thomas, which is under the Line, or upon that of &. Helena, 
ing between the Tropicks, where the Heat of the Sun is exceeding ſtrong ; 
lnce all the Vapours that aſcend from the ſurrounding Seas, ſeem to be more 
likely to fall down again directly into the ſame, than upon either of theſe 
lands, the ſolid Parts of which reflect the Rays of the Sun with greater 
Force than the fluid Parts of the Sea : Can any one think, that it happens 
without the wiſe Deſign of the Creator, that there are high Mountains found 
upon thoſe Iſlands, where theſe Vapours are colle&ed in ſo vaſt a Quantity, 
that they are capable of rendering whole Brooks and Rivers ſufficient to pro- 
ide Drink for Animals, Nouriſhment for Plants, and Fertility to the Earth, 
In ſuch burning Regions, in great Abundance ? 


Ster. XXXI. Mountains ſerve to collect Watry-Vapours from the Air. 


Now, that all that is here ſaid is true, (whatever different Sentiments 
lone People may conceive about the Mountains) can be proved by a Cloud 
of Witneſſes, as well as Trials and Experiments. 

Let us only peruſe the Deſcription of the Iſland of Sr. Thomas, in the little 
Alas of Mercator, in which we ſhall find theſe Words; In the Middle of 
ths hand there is a Mountain very full of Woods, and continually cover d with ſuch 
lack Clouds, that from the ſaid Woods there proceed Streams and Brooks ſufficient 
'0 water all the Sugar in the Plantations ; and, which is very remarkable, when the 
ut is at the higheſt, this Mountain is moſtly cover d with Clouds. 

The ſame Thing is related by Mr. Robbe in his Geography, concerning the 
Hud Madagaſcar, viz. that notwithſtanding that it is ſo ſcituated, as to be 

Os expoſed 
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expoſed to the ſtrongeſt Heat of the Sun, which as at St. Thomas's, is twig 
a Year perpendicular over the Heads of the Inhabitants ; and one would 
therefore be apt to think, that every Thing is deſtroyed with Heat ad 
Drought, yet in the middle thereof, there are a great many Mountains 200 
Woods from whence many Rivers are obſerved to run on all ſides. 

I find the ſame noted by Mr. Warren, or rather in his Extract in the 48 
Lipſ. 1691. p. 98. That the Clouds and Fugs hanging over and about the Mountaiy 
called the Pike of Teneriffe, do run down every Day about Noon, in % wa 
Quantity, that they do abundantly ſupply the Place of great Rains, which never ſal 
upon other Parts of that Iland. 5 

To inſtance in no more; that this is a uſeful Phænomenon in Nature, may 
appear from the General Geography of Varenius, cap. 9. $. 9. who propoſes this 
Queſtion, Why there are often obſerved Rains, Fogs and Snows upon the Tops 9 
Mountains, whilſt in the adjacent Valleys the Weather is bright and clear, aud num 
of theſe Meteors are to be found ? And then he proceeds to ſay ; This is confirmed 
by ſuch as have travelled over the Mountains in Aſia, Peru, and other Countries, via, 
That they frequently obſerved Rain, Snow, and thick Fogs upon the Tops of thiſ 
Mountains ; but when they deſcended into the Valleys, they met wit h nothing but fair 
Weather : We find the ſame ſometimes in the Mountains of our own Country. Ac. 
cordingly, Mr. T*brantz Ides, obſerved in a certain Diſtrict upon the Fron- 
tiers of China, that the Clouds ſhewed themſelves over the Mountains, but 


not farther. 


Ster. XXXII. Fountains and Rivers proceed from Mountains. 


Morxrovis, that Fountains and Rivers proceed from that Collection of 
Vapours which is continually made upon Mountains, 1s very learnedly pro- 
ved by that great Mathematician Dr. Haley, whoſe Diſſertation thereupon 
has been publiſhed in the Phil. Tranſattions, Numb. 189. the Subſtance where- 
of is briefly as follows; This Speculation about Fountains is by no means a bar 
Suppoſition, but is founded upon Experience; to the acquiring of which, my tay a 
the Nand of St. Helena (which is likewiſe under the Torrid Zone, and one of the bit 
teſt Parts of the Earth) gave me an Opportunity; where, upon the Top of a Mour 
tain about 2400 Foot above the Sea, the Vapours and Deus of the Night, ev 
when the Sky waz clear, deſceuded ſo thick and ſo faſt, that I was forced every Quar 
ter of an Hour to wipe the Glaſs of my Teleſcope ; and my Paper was in a Momen 
fo damp, that it would not bear Ink. From whence one may conclude how great « 
Quantity of Water muſt be collected upon thoſe Mountains in a very ſhort ſpace Tim, 
which are much higher and larger than this is,; and which are obſerved to run i 
long Ridge, ſo long as to fill whole Countries, ſuch as the Pyrenæan Mountains, th 
of the Alps, the Apennine and the Carpathian, in Europe; the Taurus, Cauct 
ſus, Imaus, and others, in Aſia ; the Atlas, the Mountains of the Moon, and mat 
more that have no Name, in Africa; from whence proceed the Rivers of Nile, V. 
ger and Zaire in America; the Andas, and the Apalatian Mountains, each 0 
which do far exceed the common Height to which Vapours of themſelves do aſcend, 
and upon the Top of which the Air is ſo cold and rarified, that it can ſupport ve fer 


of the Vapours floating in it, and which are driven thither by the Winds. Sect 
E 4 
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$ twice EE | 
would dic r. XXXIII. The Furniſhing us with Springs and Rivers is a principal Uſe 
" - | of Mountains. 


Tur abave-named Gentleman is of Opinion, and that not without weigh- 
he 43, iy Reaſons too, that one of the chiefeſt Uſes of Mountains is to collect 
Puntain, the Vapours in the Air, and to turn them afterwards into Fountains or 
0 waſt g Springs, then into Brooks, and laſt of all into Rivers, and ſo to tranſmir 
ver {ol (MY them from their reſpective Heights. | | | 
| ſhall not here enumerate the Difficulties that are proved by the ſaid 
e, may WI Dr. Haley, to ſtand in the way of thoſe that pretend to deduce the Origin 
ſes ths of Rivers from other Cauſes : Wherefore he ſeems to lay down the afore- 
Top: WM faid, as almoſt the only ones. And it ſuffices for our Purpoſe, that tho 
1d mn MW there were any others, yet theſe at leaſt may be eſteemed ſome of the chiet- 
firmed WM elt. 1 have dwelt the longer upon this Matter, becauſe it ſeems to ſerve for 
ies, viz, a great Proof of the Wiſdom of the Creator, to ſuch as will conſider the whole 
of thoſe MW without Prejudice. 
M = SE Cr. XXXIV. Convictions from the foregoing Obſervations. 
\ Fron- Now, if there ſhould ſtill remain any of thoſe unhappy Perſons, who 
ns, but endeavour to maintain that every Thing has acquired its Form from neceſſa- 
ry Cauſes, or mere Chance, upon the following or the like | Hypotheſes ; 
namely, that ſo many and ſuch amazing great Bodies as the Mountains, are 
of no uſe at all; and who, if they had had the taſhioning the Globe of the 
tion of MW Earth, according to their own Humours, they would have made it without 
J pro- them, and have given it a perfect round Figure, without the leaſt Inequali- 
reupon MW ties: Let them but once ſeriouſly conſider the above-mention'd Experiments, 
where- MW and from thence learn, Firſt, the great Neceſſity of theſe protuberant Parts 
a lan of the Earth; without which the Globe would altogether, or at leaſt in a 
Stay very great Meaſure, be deprived of Rivers, Things ſo uſeful, and which are 
e bu ſuch great and noble Tokens of the Goodneſs of our Creator. And, Se- 
Mor WF cd, let them ask themſelves, whether they muſt not be convinced there- 
t, even WF by, that thoſe ſpeak nothing but the Truth, who affirm, that all theſe Argu- 
Ou. ments about the Uſefulneſs of ſuch Glorious Parts of the World, have no 
Monet WW manner of Foundation in the Things themſelves, but only in the Littleneſs 
great a ot the Underſtanding of theſe Cavillers; and that if the Ends which the 
ce Tim, Creator had in view, were made known to them, what they urge againſt the 
un in Greatneſs of that Supream Director, would become a Demonſtration of his 
1s, thil Goodneſs. 


br S:cr. XNXV. Egypt moiſten'd by the Nile without Water. 


le, N. luusr confeſs, that it has many Times appeared to me as a ſenſible 
each nd viſible Proof of the gracious Providence and Government of Go D, 
o ale "amely, what has been publiſhed and confirmed by the General Teſtimony 
yer) fro i ef al that have travelled there, concerning the particular State and Condi- 
10n of Egypt: This Land, which is all Flat, and without any Mountains, as 

Scr en, and others write, is ſeldom or never water'd by Rain: it lies in the 

Qo 2 middle 
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middle of dry Countries, and is almoſt ſurrounded with the moſt barren De. 
farts, inſomuch, that of itſelf it is entirely unfruitful, and confequently way 
be uninhabited. 

Now can any one imagine, that it comes to paſs by mere Chance, thy 
the Mountains of the Moon are placed in thoſe Parts of Africa where the 
Countries are burnt up with the Sun, and that from the ſaid Mountains 
there flow ſuch mighty Streams, which, being collected together, make the 
Sea or Lake of Zaire, from whence proceeds the River Nile, which running 
thro” all Egypt, diſcharges itſelf by many Mouths into the Mediterranean dea 
and, which is moſt for our preſent Purpoſe, that it yearly ſwells and riſe; 
over its Banks, and overflows all the Country; ſo that the Towns that arc 
built upon any Eminences appear like ſo many Iſlands, whilſt the flat Coun. 
try lies under Water; and by ſuch Inundations this Country, which is other. 
wiſe dry, and almoſt burnt up, becomes as fruitful as any other that is uſy- 
ally water'd with Rains. 


Szcr. XXXVI. The Fertility of Egypt. 


Ir it wonderful what the Geographers, and among them Mr. Rolle in 
his Deſcription of the World, mentions of the Fertility of this Country ; 
namely, that theſe Waters of the Nile, with which all Egypt is over-flown, 
are wont to leave ſuch a Slime and Mud behind 'em, as, being dried, ren- 
ders the Ground ſo very fertile, that the Trees are almoſt laden with Fruits; 
and that if the Egyptians themſelves were not ſo lazy, but would Cultivate 
and Sow their Lands after the firſt Harveſt and Colle&ion of the Produce, 
they would yield a ſecond Crop in the ſame Lear: This is certain, that b 
reaſon of the Strength and Fatneſs of their Country, the Inhabitants are of 
rentimes obliged to moderate theſame, by mixing Sand with the Earth. Many 
do likewiſe aſcribe it to this Cauſe, that their Flocks are more numerous than 
in other Countries, and that their Sheep bring forth Young twice a Year, 
and the like: Some Authors ſay the ſame of their Women, that they have 
often Twins, and ſometimes more at a Birth. 


Sect. XXXVII. Convictiuns from the foregoing Obſervations. 


To return now to that Cauſe of the Rivers, the Collection of Watry Va- 
pours upon Mountains: They that are till ſo ſtark blind or ſtift-necked, 
that they cannot, or will not, ſee any Tokens of Divine Wiſdom and Good- 
neſs in each of theſe Wonders; Let them again Contemplate fome of them 
with us, and return to Tab. XV. Fig. 1. | 

Let them then ſuppoſe, that upon the Globe WK R S there dwell a 
Number of Men and other Creatures, in the Structure aud Compoſition of 
each of which there appears, as has been ſhewn before, an amazing Skill and 
Contrivance. | 

Let them next own, as it is true, that unleſs the Earth CX T were 
moiſten'd with Water, and that freſh too, the ſaid Earth would be entitc!y 
Barren, and all the Living Creatures upon it would periſh with Hunger a0 
Thirſt ; and cho* an abundant Procreation might ſeem capable of making poo 
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he Loſs, yet none of their Young could live a Month after it was brought 


1 them conſider, that thoſe great Seas, and vaſt and deep Lakes CWS, 
how great a Quantity ſoever of Water they may contain, would not be able 
render the ſmalleſt Tract of Land fruitful ; nor to afford to one ſingle Man 
ir Beaſt ſo much Drink as were neceſlary to keep them alive, by reaſon of 
ir Saltneſs. 

2 then in this diſmal State of Affairs imagine, that it is by Chance, 
ind without any Wiſdom, that ſuch a glorious Body as the Sun, beſides the 
Light and Warmth it communicates to us, does alſo render us this Service, 
hat the Waters of the Sea at P, being rarified by its Beams, are exhaled, 
ind aſcend in Vapours to g and F; and, leaving their Salts behind them for 
aher Uſes, do compoſe the Clouds, P, I, G, K d, above in the Air; which 
ling down again in Rains or Fogs, in Dews, Hail or Snow, afford a freſh 
ind fertilizing Moiſture to the Earth, and Drink to Men and Beaſt? 

Can he daily ſee this Aſcent of Watry Vapours, and ſay that it is per- 
armed by Chance and without Wiſdom ? Notwithſtanding the Manner by 
which tis brought about, is allowed to be wonderful, by the greateſt Natu- 
alits, ſuch as thoſe learned Perſons, Dr. Haley and Mr. Mariotte, who are 
ot aſhamed to acknowledge the Weakneſs of their Underſtanding in that 
Matter, and ſo muſt every one beſides. And yet all this great Preparation 
would have been in vain, if a certain fluid Matter, which we call Air, had 
tot been placed round the Globe at BAD. 

But that which here ſeems to prove undeniably the Being of a Gov is, 
that notwithſtanding the Terreſtrial Globe be thus ſurrounded with Air, and 
that the Sun does continually ſhine upon the Sea and the Rivers, yet there 
would ſcarce ariſe from thence the ſmalleſt Vapours, if the ſaid Air were as 
thin and as much rarified below at FP as it is above, between B and F; 
and on the contrary, if the Air were as thick above, between Band F, as 
we now find it between P and F, few or none of the exhaled Vapours would 
ever deſcend in Rain or Dews, but floating in the Air, like Oil upon Water, 
would continue there ; in which caſe alſo, the whole Earth would be dried 
wp, and every thing living periſh with Thirſt. 

Let menow again ask theſe miſerable Philoſophers, whether they can ima- 
vine, that all theſe things are thus diſpoſed by mere Chance, and withour 
a View towards any End? And that the Air, by its Weight and Elaſticity, 
becoming more Compreſſed and Thicker below than above. was thus diſpo- 
ſed with reſpe& to the exhaled Watry Particles, that the Vapours would be 
ſeldom or never in an Equiponderating State therein, before they be raiſed 
to the height of the Clouds F or K. Whereas otherwiſe, in caſe the Air 
were of the ſame Thinneſs at P, or juſt above the Earth, as it is higher at 
F, to ſay nothing of the Diſtempers which would be occaſion'd thereby, the 
continual Cloudy Weather, Fogs and Miſts, would take away, or at leaſt em- 
braſs the uſe of our Sight. 

To add one thing more; Is it brought about by ignorant Cauſes, and 
Without Knowledge and Foreſight, that whereas ſo many other —_ of 

alts 


— 
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Salts are incomparably lighter than Water, yet the Sea-Salt is heavier? Which fi 
would — by aſcending along with the Vapours, render all the V. 4 
ters of Rain and Rivers uſeleſs and unneceſſary, both to Living Creatures ad — 
Plants. Is it by Chance, that the Sun is placed at juſt ſuch a Diſtance fron of E 
the Globe, as to be able by its Warmth to cauſe the Waters to aſcend in Va dein 
pours ; and yet not ſo near as to ſinge and burn up thoſe tender Plants which cont 
received their Nouriſhment and Encreaſe from thoſe Waters, and do chiefly the | 
conſiſt thereot ? D 
Have the Sun, the Sea, the Air, and the Salt, met one another in ſo (mal pour 
a Corner of the World, which, with regard to the whole Extent thereof, i; Wind 
but a Point; I ſay, have they thus met by mere Chance, in order to furniſh cann 
all the Inhabitants of the Earth with Meat and Drink? Is it owing to ly. of (| 
norant Cauſes, that they are endowed with ſo many neceſſary Qualities a Wh Mou 
have been before enumerated, and as are required for this only Purpoſe ? If sich 
this be not ſufficient; it no other Cauſes concurred, in order to water the Ml j;rrle 
Earth with the Vapours deſcending from the Air, than the Lightneſs and WM lle 
Thinneſs of the ſaid Air, or the Winds that drive them together, it is plain It 


to every Body, that all the Parts of the Earth, without any Difference, M tics 
would be equally water'd; and that the Sea, which has no occaſion for N, : 
theſe Vapours, as well as thoſe other Parts of the World, which for want of WM gart. 
em would be uninhabitable, would each receive their Share; and it may be, 2 Li 
thoſe that leaſt want them would enjoy the molt. hes 
Once more, let thoſe Philoſophers with whom we have here to do, judge 
themſelves, whether it be owing to mere Chance, that to the end, that tho Ste 
Countries which ſtand in moſt need of being water'd, may enjoy a greater 
Share than others, ſuch great Bodies as the Ridges of Hills and Mountains, A 
are placed in or near the ſame. The Uſe of which, as has been ſaid before, WM the 
is to intercept the Watry Vapours floating in the Air, to collect them ina Qua 
particular manner upon their Summits or Tops, to drive them down fron WW whe; 
thence, and ſo to furniſh ſuch a Quantity of Water as may compoſe the re- W Mou 
quiſite Brooks and Rivers which contribute ſo much to the Benefit of the WM ce; 


Earth, and the Inhabitants thereof; and which running down from the WW it ſec 
Hills, from whence they derive their Source and Beginning, they moiſten Mot 
the ſurrounding Lands, which would otherwiſe be barren thro' Heat and N 
Drought, and render them fit to ſupport their Inhabitants with Meat and them 
Drink. the! 


To ſay nothing here of the number of Fiſhes and other Productions n cube 
theſe Waters, by the help of which the People, thro' whoſe Countries they enqu 
flow, can communicate their Fruits and Merchandizes to each other. ofter 


Srcr. XXXVIII. The Mountains collect Watry Vapours, firſt by the Winds car 
Herr we ſeem to have a proper Occaſion to inquire into the Manner and 


Cauſes, how and why the Mountains are able to colle& ſuch a vaſt Quart: 87 
ty of Waters, to the end, that what has been ſaid before upon this Subj, W 
may be the more clearly underſtood, not 
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How the Vapours are raiſed from the Sea, from P tog and F (Tab. XV. 
Fj. 1.) by the Warmth ot the Sun (and under the Poles, by Cold too per- 
haps) has already, in ſome manner, been endeavour'd to be ſhewn ; as alſo 
bow they are enabled to float in thin Air, as in different Stages and Degrees 
of Height, as g, K, d and F, I, G; and moreover, why the ſaid Vapours, 
being raiſed higher up to Z, by the Winds, or driven againſt one another by 
contrary Winds, and for other Reaſons, do deſcend in Rain, Snow, and 
he like. | 
| Dr. Halley ſubjoins another Manner to theſe ; namely, that a floating Va- 
pour or Cloud in E, being driven againſt the Mountain QN R, by the 
Winds at E, aſcends to the Top N, and there being got into a lighter Air, 
cannot be any longer ſuſtain'd, bur falls down in ſmall Drops upon the Head 
of the Mountain, and from thence running down, fill the Cavities of the 
Mountains (which are ſuppoſed to be there, and ſo are often found to be) 
with Water ; which running continually thro* the Orifice M, produces the 
little Brook M e T, or M e V ; which joyning themſelves with othersof the 
like Nature, form a large River. | 1 

It appears by this way, why the Waters are aſſembled in greater Quanti- 
ties upon the Mountains, foraſmuch as oppoſing their Tops from Q R to 
N, againſt the Winds which drive the Clouds m E, K d, Cc. they ſerve for 
Barricado's or Croſs Trees, and ſo do either force the Vapours to aſcend into 
2 Lighter Air, or forcing them againſt thoſe Tops, ſqueeze them together, 
whereby they become heavy and fall down again. 


$:cr, XXXIX. Secondly, Vapours are collected by the Coldneſs of the Mountains 
and Superior Air. 


AxD as it is credible that this does often happen, it ſhould ſeem that 
the Winds are neceſſary thereto ; and that in caſe they failed, ſo great a 
Quantity of Water, according to all Appearance, would not be collected; 
whereas the above-mention'd Experiments teach us, that the Tops of the. 
Mountains, even in hot Countries, are not only encompaſſed by Winds at 


certain times, but continually with Fogs and Vapours ; ſo that beſides this, 


it ſeems that a more ſettled Cauſe, and which does not always depend on the 
Motion of the Winds, muſt obtain here. 
Now, whether this can be deduced from the Cold of the Mountains 


themſelves, and of the Superior Air ſurrounding their Tops, and to which 


the Reflection of the Sun-Beams does not reach; or, whether it muſt be aſ- 
cribed to their Heads being always hid in the Clouds, I leave to ſuch as will 


enquire more ſtrictly: This is certain, that by reaſon of the Cold, they are 
often cover'd with Snow ; and Varenius ſays, that excepting in the Months 


of July and Auguſt, there is always Snow upon the Pike of Teneriff ; tho? none 
Gan be found in this and the other Canary lands. ; 


Ster. XL. Thirdly, Vapours are collected by Shadow, /hewn Experimemaly. 
Wi have not here undertaken to write largely upon Natural Knowledge, 


or to repeat the whole Hiſtory of Nature; but we cannot forbear obſerving 
1 however, 
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however, that the great Shadows which theſe Mountains produce, do c. 
calion a continual Cold Air about them. Thus we read in the Extras of the 
Hiſtory of Bohemia, Act. Lipſ. 168 2. p. 244. That in a certain Valley of the 
Giant Mountains, at the hotteſt Time of the Year, there are very deep 
Snows, and that they hare laſted there for 16 Years together, the old being 
of browniſh Colours, by which it is diſtinguiſhed from the latter Snows 
that arc white and clear. 4 

If then we ſuppoſe the Sun to be at O (Tab. XV. Fig. 1.) and a Mon- 
rain QN R, caſting its Shadow, as at QE X ; where the Sun-Beams are 
hinder'd either by other Mountains lying about it, or, becauſe the Sun ſeldom 
ſhines upon that Side, from ever heating the Air to ſuch a Degree as i; 
found in the next adjacent Air: It is plain, that the Air within the Shadow 
QEX, will be a great deal Colder than that which encompaſſes the Mouz- 
tain out of the Shadow. Now it has been proved experimentally in the 
foregoing Contemplation, that a warmer Air having acceſs to another which 
is colder, if they be not of a too different Thickneſs, will be rarified 
and driven with a Wind and Stream towards the cold Air. Now if this 
ſhould be applied to the Air, which is here not only below, but alſo above, 
and on the Side, or rather round about the Shadow, we ſhall ſee how this 
Air, with all the Vapours in it, are driven to the Shadow : for that the Va. 
pours floating in the Air do continually follow its Courſe, is plain, and will 
appear from a boiling and ſteaming Pot of Water, ſet in a place where there 
is no Wind: From whence then it may be concluded, that the Air with its 
Vapours, coming into ſuch a Shadow, and being there deprived of its Ela- 
ſtick Force by the Cold, will be immediately followed by more Air which 
is warmer, and conſcquently whoſe Elaſticity is ſtronger, and fo produce an 
entire and gentle Stream of Air and Vapours, if not prevented by other 
Winds, and moiſten thoſe Places with continual Vapours. 


Sect. XLI. Fourthly, Other Shadows likewiſe give occafion to the Concourſe of 
Vapours, proved Experimentally. 


No w, that this alſo, among other Reaſons, mult be laid down, why the 
Vapours ſeem to be drawn in a continual Stream to the Mountains (but 
really and properly are preſſed thicker from all Sides) and why the Moun- 
tains are many times obſerved to be clouded (of which we have given feve 
ral Inſtances above) every one that underſtands the Properties of the Air, 
may eaſily infer from what has been ſaid. That in Shadows the Vapouts 
of the Air are colle&ed, does certainly appear from the Night, which 1s 
nothing but the Shadow of the Earth, and in which it is well known, that 
the Vapours and Dews fall thicker than in the Day-time. Thus we ſec the 
Deſcent of Vapours in the Night-time was obſerv'd by Dr. Halley, in the 
Iſland of St. Helena. And we find in the Memoirs of the Royal Academy i 
France, for the Year 1699. Pp. 128. a Method invetited by Mr. de la Hr, 
to hinder the Dews of the Night from ſticking to the Glaſſes of the Tele 
ſcopes. Now Experience teaches, that in the Mornings too, the Mountains 


are moiſten'd with Vapours (ſee Varenius's General Geography, Lib. 1. 4 
| p. 157 
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becauſe thoſe Places that are within the Shadow of the Mountains» 
22 Ear at Night than other Places that are out of the Shadow. 
Thas we likewiſe ſee from what has been ſaid, that in the Iſlands of St. Tho- 
and Madegaſcar, the Mountains which collect the Waters from whence 
he Rivers are produced, being cover'd with Woods, and conſequently more 
hady do make the Air more cool and more elaſtick ; by which Means the 
Waters are yet more encreaſed upon the ſame: And that it may not be 
thought that this is inconſiſtent with what has been ſaid above, of the 
Deſcent of the Waters more ſtrongly at Noon, from the Mountain called the 
Pike of Teneriff ; let it be conſider'd, what was farther ſaid about this Moun- 
ain, namely, that the Snow which cover'd the Top of the ſame, being 
nelted by the Heat of the Sun at Noon, cauſed the Waters to run down 
| at that Time. 
un chan theſe Experiment may ſerve for Proofs, that the Cold produ- 
ted by the Shadows of the Mountains in the Air, may juſtly be accounted | 
one of the Reaſons why ſo many Watry Vapours are carried thither in a 


continual Stream. 


Secr. XLII. Papours ſufficient to produce Rivers, 


Tus only Difficulty that ſeems to remain, how there can aſcend : 
great a Quantity of Vapours as may ſuffice to produce great Rivers : * 
anſwer which, we do not here pretend to maintain, that all Rivers procee 
from theſe Vapours, or that they are the only Cauſe thereof; ſince per- 
haps, according to the Opinion of others, the Sea entering into Subterra- 
neous Caverns, may, by way of Filtration, leave its Salts behind it, and fo 
produce Sweet and Freſh Fountains : And beſides it may be, the Subterra- 
neous Fires may cauſe theſe Waters that come from the Sea into the Cavities 
of the Earth, to exhale and aſcend in Vapours, which being again turned 
nto Water by the Cold which they meet with above, may produce Foun- 
tains, But it is however a ſufficiently probable Truth from what has been ſhewn 
before, that the ſaid Vapours may juſtly be reckon'd among the principal 
Cauſes of Rivers. Since the Sea, and other Waters expoſed to the Sun, do 
continually tranſmit Vapours upwards, which being colle&ed upon the 
Mountains, aud coming down again in Rain, Snow, or Hail, are proper 
to produce Rivers which may flow a long Time without ceaſing, and ſupply 
great Streams. This may be in ſome manner inferr'd from the Obſervations 
of Mr. Mariotte in his Treatiſe du Movement des Eaux (Engl. Tranſlation, 
p18.) who ſays, that at the lower end of a heap of Rubbiſh, which was 
about three Foot high, and whoſe Superfices was about 500 French Fathoms 
(foraſmuch as the Rain that fell upon it, and ran down upon it from the 
Tops of the neighbouring Houſes, could not ſoak thro* by reaſon of the 
Hardneſs of the Ground) there was a continual little Stream of Water. 
But the ſame will be yet better ſhewn hereafter, from the Calculation which 
the ſaid Mr. Mariotte makes, concerning the Waters of the Seine, compared 
"ith the quantity of Rain falling upon thoſe Tracts of Land from whence this 
River has its Origin, See the ſaid 7 _ Engliſh Tranſlation, pag. 22, 23, +9 
p 
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by which it is proved, that in caſe there falls ſo much Rain- Water every len 
upon theſe Lands, that in caſe it remained there, would rife to the Hegi 
of 15 Inches, there would be 6 times as much as is requiſite to run down the 
Seine in one Year; and in caſe the Heighth of ſuch Rain Water ſhould amow! 
to 18 Inches, there would be 8 times as much; as likewiſe, if you ſhould 
ſuppoſe it to riſe to 20 Inches, there would fall 9 times as much Water upon 
thoſe Places, as flows thro? the Bed of the ſaid River. 


Ster. XLIII. The Method of computing the Quantity of Rain - II ater faling in| 
certain Time. | 

Tur Method which Mr. Mariotte makes uſe of to compute the Quantiy 
of the ſaid Rain-Water, is this; he took a ſquare Veſſel, which, for inſtance 
was two Foot in Length, and as much in Breadth, which was raiſed upong 
Horizontal Iron in ſuch a manner that no Water could come into it, but wh 
deſcended immediately from the Sky into the Square of the Orifice thereof 
This Water was conveyed by a Tube down into a round Veſſel, from whence 
it would not be evaporated; ſo, that by Gaging the Water in the faid round 
Veſſel, it could be known how high it would have riſen from the Bottom of 
the Square Ciſtern : And ſuppoſing that there fell as much Water in one Year 
upon one Place, as upon another, one might compure pretty near the Depth 
- the Rain that would fall upon the circumjacent Land in the ſpace of on: 
Tear. 


Secr. XLIV. The Rain of Paris compared with that of Liſle. 


Mr. Mariotte ſays farther, that this Experiment having been made at Din, 
he found it to amount to 17 Inches; and another Perſon that tried the ſame, 
computed it ro 19 Inches 2; Lines. But they that deſire to ſee a very acct 
rate Calculation and Compariſon thereof, may find the fame in the Memtin 
of the Royal French Acamedy, 1699. p 25. for 6 Years following, one of whict 
was made by Mr. Vauban at Liſte; and t'other by Mr. de la Hire at Paris, i 
the following Manner : 
| Liſle. Paris. 
Tears] Inches. Lines. Inches. Lines. 
1689 18 18 11+ 
1690 24 2 
| 1691] 15 14 
1692 25 | 22 
.| 1693] 30 F | ” 
[21694] 19 19 


133 [| I21 


And thus the Rain-Water that falls at Life every Year, amounts to ti 
Heighth of 20 Inches and 3 Lines, as that at Paris does to 20 Inches 3 ; Le 


or, at Medium of both, 21 Inches. 
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Szcr. XLV. Rain Water alone ſufficient for Rivers. 


From hence, tho? it be plain, that there falls more Rain in one Place than 
another, within the ſame Space of Time, yet to make a general middle 
Computation, it may be ſafely advanced, that there falls about 20 Inches of 
Rain yearly upon the Earth, and conſequently 9 times as much as was ne- 
ceſſary to fill the River Seine in one Year. So that, tho? we ſhould deduct from 
thence all that is ſerviceable to other Uſes, and to the moiſtening and ferti- 
laing the Ground, and all that evaporates from it as ſoon as it is fallen; yet 
the Rain alone, without the help of other Vapours, furniſhes Water enough 
o maintain a far greater River than the Seine; which, if it bappen'd in all 
Places of the Globe, and that many of theſe little Streams ſhould be collected 
into one great and common Stream, they would together make up mighty Ri- 
rers. Accordingly, we find by Experience, that by reaſon of the Quantity 
of Waters which they bring with them, famous Rivers are produced by the 
Concourſe of ſeveral others that are leſſer; which the Rain- Waters, falling upon 
many great Parts of the Earth, diſcharge therein. | CLE 


Stcr, XLVI. There is more Water in the Air than what deſcends in Rain. 

We may now infer from what has been ſaid, that the Vapours which 
deſcend in Rain only, ſeem to be more than ſufficient to ſupply the Rivers 
but that, beſides this, the Air does yet abound with & very great Quantity 
of Waters, may _ TS 

I. Becauſe thoſe Waters diſcloſe themſelves in Miſts, Dews, and Noctur- 
nal Moiſtures, and oftentimes do likewiſe deſcend in inviſible Vapours. 

II. Thus we find in the making of the Hygrometers, or Notiometers, ot thoſe 
Machines by which we meaſure the Moiſture of the Air, as we do the Weight 
thereof by Barometers, and the Warmth by Thermometers, that the Strings of 
Muſical Inſtruments, Ropes, Wood, and other Things, do undergo continual 
— by theſe Vapours floating in Air, according as they do more or leſs 
abound, | 

III. The Chymiſts are particularly ſenſible thereof, who, when they have 
reduced their Lixivial Salts to pure and true Aſcaline as they call them, with 
all their Caution can hardly prevent them from being diſſolved by the aforeſaid 
moiſt Vapours. 7 l D 

And I have often thought, when I found good Salt of Tartar within Doors, 
and in a Laboratory, turned into a clear Liquor, that there "muſt be 'a very 
gear. Quantity of theſe inviſible Vapours continually floating in the Air, ſince, 
that i ſo ſmall a Place, in ſo ſhort a Time, and in ſo'little an Orifice or 
Mouth, as that of the Glaſs containing the ſaid Salt, there could be ſo much 
Water gather'd together; for which reaſon Mr. de la Hire himſelf ( ſee the Me- 
miirs of the Royal Academy, for 1703. p. 78.) ſeems to ſuſpect, that Stones like- 
wiſe, in which there were found any Salts proper to draw Waters'to them, 
might ſerve to collect the like-Vapours into Springs or Rills; at leaſt, the Ex- 
periment which he there relates, that even in Places where it does not Rain 
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at all, as in a Cellar, for Inſtance, a conſiderable quantity of moiſt Vapo 
may be found. 

But this appears yet more plainly from what the ſaid Mr. de Ia Hi, 
p. 77. ſays farther, that there were a great many Experiments made, by which 
it was proved, that if you ſet a very large Veſſel with Water in the Ait, 
there will much more Water evaporate out of it than can deſcend fromthe Ar 
upon the like Breadth. 


Secr. XLVII. Exhalations from Canals and Ditches. 


To make a rough Gueſs thereof, a certain curious Miller, whom I asked, 
How much he thought the Water in the Meadow where his Mill was, could 
be diminiſhed in one Day by the Heat of the Sun? Anſwer'd me, that in 
very warm Day there was (to ſpeak within Bounds) at leaſt the quantity of 
an Inch in Depth, eſpecially, if the hot Weather continued any time, and 
by that means his Waters could not be much encreaſed by thoſe that ran 
down from the Lands about him ; tor otherwiſe it did not appear to him, 
that he loſt ſo much Water : But thoſe who have ever ſeen how much Wa- 
ter is exhaled from the Canals or Ditches in a very little ſpace of Time, eſ. 
pecially when the Ground is dried by a continual Heat, will not judge, that 
we exceed the Truth, in allowing an Inch a Day in very hot Weather. 

For this purpoſe, in the beginning of June, 1710, I filled a flat Eaithen 
Pan with Water, and ſet it in the open Air in a bright and clear Day, and 
examining it after four and twenty Hours, I found that there was a full Inch 
loſt in the Depth of it, by Exhalation. | 

Now, if we ſuppoſe, that the Evaporation of all the Waters throughout 
the whole Earth be equally great, and amounts to an Inch a Day, accor- 
ding to this Calculation, there would be every Year 365 Inches in Depth 
drawn into the Air: All which, ſuppoſing it to fall down again in Rain, 
would be capable of overflowing the whole Superficies of the Earth 365 In- 
ches high in one Year. 


Sz cr. XLVIII. Experiments to ſbeu, that Evaporations are likewiſe perform 
ed by Cold. 


Lz r it not be objected againſt us, that there cannot be ſo much Water 
exhaled under and near the Poles, by reaſon of the Coldneſs of thoſe Parts 
of the World, becauſe, 

I. In the very ' ſharpeſt Froſts, Vapours do continually aſcend from our 
Canals and Ditches upon breaking the Ice : Now in order to enquire whe- 
ther this, as ſome think, might likewiſe proceed from the Subterraneous Heat; 
upon the 14th January, 1709, which, as every Body knows, was à violent 
and uncommon Froſt, I took an Earthen Baſon, and pouring 40 Ounces 
Water into it, put it into Scales in a Room where there was no Fire at all 
made, and found that upon its freezing, it had loſt in 17 or 18 Hours, abore 
a quarter of an Ounce in Weight; having taken care to prevent the break 
ing of the Veſſel upon the Waters freezing, by keeping a little Hole in tic 
middle of the Ice always open; thro* which the Water being continue 
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d from under the Ice, it made a great Convexity and Protuberance above 
the Superficies of the ſaid Ice; a ſure Sign that Water is both moved and 
arified even by Cold. And ſo before, upon the 8th of January, in the 
ame Year, a quantity of Snow being put into the Scales, ſuffer'd a viſible 
Diminution of its Weight; notwithſtanding that it had fallen above three 
Days before, and lain all the time in the Air ; and that which is more, we 
ind even Ice itſelf will evaporate in the coldeſt Nights; as have been like- 
wiſe obſerved by Mr. Boyle, in his Book, de Athmoſphar. Corp. Confiſt. 

And whilſt I am writing this, a Perſon that has been one and twenty times 
in Greenland, tells me, that when the Weather is Calm, and without Wind, 
the Sea frequently ſmoaks and emits a viſible Steam, which Varenius does 
alſo confirm, p. 361. where, ſpeaking of the Seaſons in the Frigid Zone, he 
lays, that a heavy, foggy, and thick Vapour floated over the Water, inſo- 
much that Peoples Sight was intercepted thereby: From all which it follows, 
= 8 of Vapours aſcends from Water in the coldeſt Regions 
0 orld. | | 


Szcr. XLIX. Objections anſwer d. | 


Now if it ſhould be ſuppoſed and granted, that the Waters produced by 
the Exhalations of theſe Vapours, do not near amount to the quantity of an 
Inch a Day, as in our warm Climates ; we may ſet againſt it, that the Heat 
of the Southern Regions, quite as far as the Equator, is much greater than 
that of ours. And again, that the Superficies of the Earth between us, who 
he in about the Latitude of 52 Degrees, and the North Pole, is much 
ſmaller than that which is between the Parallel inhabited by us, and the 
Equator : Wherefore, the Parts of the Earth, where the Air is much hotter 
than with us, are incomparably larger than thoſe where it is much colder. 
do that we ſhall not ſeem to have made any great Miſtake in taking the quan- 
tity of our own Exhalations, or that of an Inch a Day, for a Medium com- 
mon to the whole Superficies of the Earth. 

But, foraſmuch as the Terreſtrial Globe is not cover'd with Water all round, 
let us, for greater Certainty, ſuppoſe farther, that the Seas, Rivers, and 
Lakes, do take up no more than half the Superficies thereof : Then the Va- 
pours that are daily attracted, to the quantity of one Inch in Depth, will 
cover the whole Face of the Earth, when they deſcend in one Year no more 
than the half of 365, that is to ſay, only 282 4 Inches deep. 


Sect, L. A Calculation after the Rate of an Half-Inch daily Exhalation.. 


Now if the daily Exhalation of one Inch ſhould appear too large a Com- 
putation, let us ſuppoſe it to be half as much. | * 

This ſeems to be more probable, for the following Reaſons : Firſt, Be- 
cauſe Dr. Haley (by keeping a Thermometer with Salt-Water continually in 
that Degree of Warmth in which he had obſerv'd the Air to be in a hot 
Day) found upon trial, and by Weight, that the Superficies of that Water 
vas in the Space of two Hours fallen of an Inch, that is in 12 Hours , or 
n 25 Hours } of an Inch, ſuppoſing the Exhalation to be always equal. And 

nd 
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And again; foraſmuch as the aboye-mention'd Miller had, at my Regugt 
with great Exactneſs obſerved, that from Tueſday the 7rh of June, 1712, 
to the ſame Hour the following Friday, the roth, the Water in the R 
Meer, or Lake, had loſt of its Depth 13 lach, that is to ſay, every Day hal 
an Inch, tho the Weather was then much cooler than the preceding Dis; 
and he would have proceeded farther in theſe Obſervations, if the Weather 
had not begun to be rainy and windy, After which, the Air being again 
warmer and calmer, he informed me, that in three other Days there were 
evaporated two compleat Ryuland Inches, which is ſo much more than half 
an Inch a Day; and therefore, if we ſuppoſe the quantity of Exhalations to 
amount to no more than half an Inch every Day, and the Superhicies of Land 
and Water to be exactly equal to one another, the Rain that will fall upon 
the whole Earth, will amount, to the half of one 1814, that is about go {MI 
3 in Depth; in caſe all the Exhalations ſhould fall down again in wr 

22/1 | 

But now Experience teaches us, that the quantity of Rain does not amount 
to more than about 20 Inches. Wheretore there mult be 4; times as much 
Water exhaled as deſcends in Rain; for 4; times makes 90. So, that if the 
Rain be ſubſtracted from thence, there will (till remain 32 times as many Va. An 


pours floating in the Air, in order to come down from the Mountains, aud ſee 
to ſerve for the Uſes of Plants and other Neceſſaries. ON 


So that from hence it may appear in Groſs, not only that beſides the 
Rain, there is a large Army of Vapours, of three times às great a quantity, W "5 
continually floating in the Air, but alſo a ſuperabundant Number of Exha- 
lations from the Water, which alone riſing to the height of 20 Inches, 28 
we have ſhe wn before, yield nine times as. much Water as is neceſſary to 
ſupply the Seine. So that the ſame being increaſed to go Inches, are adapted 
to afford above 40 times as much Water as the ſaid River,requires. A 
| Wherefore, altho' the Plants ſtand in need of a great Quantity of Water, that 
and indeed of more than one could imagine, as well as more than all the the ( 
Rain can ſupply (as may be ſeen by the Experiment made by Mr. de Ia Hi, 
and recited in the Memoirs of the French Academy, 703, p. 73, and 74.0 nor 


could the Rain · Vater, according to the Ohſetvations of-that,Philoſopher, it 10 
deep enough into the Earth; yet the, Mountains, by this Surplus of Viapous Naked 
ſeem adapted to ſupply and maintain the Rivers. ner 
Sec r. LI. Convictions from the foregoing Obſervations, and a Word about ie I 2" 
Air . Q Won 

Now to make an end of this Matter; det the miſerable Caviller, 0 Longs 
hitherto would not own that there ,is a Go p that governs the World, {ctr lands 
-ouſly:refle&-upon, this aſtonihigg,Circulation of, ſo vaſt a quantity of Mah th 


which aſcending-from the Seas, Rivers, and Lakes up into the Air, ate the 
preſerv'd in Clouds; and paſſing a ſecond time thro' the ſaid Air, are made 
to deſcend again, partly in the form of Miſts, Hail, Snow and others 
for various Putpoſes; and partly coming down from the, Mountains. mile 
up thoſe great Rivers, which again diſcharging their Waters into the 1 
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11d from thence again being raiſed up in Vapours, have inceſſantly, and for 
the Space of ſo many Ages, taken the ſame Courſe, and thereby ſupply'd 
all Living Creatures with Drink, fructificd the Ground, and render'd innu- 


0 
y nerable Services to the whole World. And can he ſtill imagine that it is 
. vichout a Delign, ſince the whole Ocean, by reaſon of its Saknefs, is en- 
— ntely uſeleſs for thefe Purpoſes, that by the Warmth of the Sun (to ſay no- 
| thing here of other Cauſes which may likewiſe concur) the Waters of the 
| an ſud Ocean being divided into the minuteſt Particles in their Aſcent, leave 
* Al their Salts behind them for other Uſes ; which Salts would be prejudi- 
Weng cial to moſt ot the Fruits of the Earth, and render the Water uſeleſs for 


quenching Thirſt, or affording Drink to Animals; and farther, that the ſaid 

Tha Water paſſing thro* the Air in Rain, Dew, and other Forms, ſhould impreg- 

ng nate itſelf with the Salts of the Air and other Parts thereof, in order to be- 

1 fo come more uſeful for the aforemenrion'd Purpoſes ? * 

ä Now, whether this Salt of the Air be only Nitrous, as ſome pretend, we 

mom {WI £4! not here diſpute ; but ſhall take ſome notice of it hereafter : This is 
certain, that Salt-petre is likewiſe produced by the Air, and that the ſame 


pre does contribute, Firſt, to the rendring the Water more fructifying, whichthe 
cn | di k | h, and of whi 
ny V+ Ancient and Modern Gardiners knew well enough, a which we may 


s, and ſee a remarkable Experiment in the Tranſactions of the French Academy 
OY 1699. p. 74, and 76. And, Secondly, that this ſame Nitrous Salt, how much 
es the WI ſocver it has of the Nature of Salt, is yet a principal Means for extinguiſh- 
1antity ing Thirſt, as moſt Phyſicians know very well. Let the Atheiſt conſider all 
Per! this with himſelf, and ſee whether he can, with a good Conſcience, pretend 
to reconcile it with mere Chance or Ignorant Cauſes. 


lary to Scr. LU. The Wonders of the Nile. 

Ax p now we are ſpeaking of Salt-petre and of Rivers; can one believe 

Water, chat it is by Chance that the Nile in Egypt, which overflows and renders 
| the Country fruitful without Rain, carries fo much Salt-petre with jr, that 

Ja Hi, great quantity thereof may be made only by evaporating the Waters of the 


4.).nor ſaid River; (See de Stair Phyfilogia de Nitro) inſomuch, that this exceeding 
er, fink dry Land becomes ſo fruitful, as to exceed moſt of the other Parts of the 
2p0us, World. Now if any King or Prince had been fo fortunate as to have 


brought this to paſs, and to have found out a Method of watering ſuch a 
vaſt Extent of Land every Year with ſo fructifying a Liquor, and without 
bout te any Labour of Men, would not this have been recorded to his Praiſe, as a 

Wonder of Wiſdom, by the lateſt Poſterity? And now that we ſee this hap- 
rc, who ben in the moſt glorious Manner, exceeding the Power of the greateſt So- 
d, ſeri vereigns, and with ſo much Advantage, as to preſerve the Lives of thou- 
Wares, lands of Men, and to render this Country, which in its own Nature is one 
recher of the moſt barren Parts of the World, many times a Magazine and Gra- 
e mad dry for other Nations that have been diſtreſt by Famine (as we are in- 
bern formed by Hiſtory:) Can any Body ſatisfy themſelves in affirming, that this 


- make was done without Deſign, and by mere Chance? Let ſuch an Infidel or Scep- 
he dez ick only compute how many Things muſt here concur, to render a — 
0 


and 
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ſo dry as Egypt, and which is never moiſten' d with Rain, Fruitful and Pg. 
tiful to ſo high a Degree. 1. There muſt be Water, and in ſo hot a Cou. 
try, that Water muſt be brought from ſome other Parts. 2. For that reaſo 
this Country muſt be lower than almoſt all the reſt of Africa, where the N 
has its Riſe, in order to be over-flowed by that River. 3. And in other 
Parts it muſt be higher and more raiſed, to the end, that, during the Inunds- 
tion, People may inhabit there; and ſo it is obſerved to be about the Places 
where their Towns are built, which at the Time of their over-flowing ay. 
pear like ſo many Iſlands. 4. There muſt be ſo much Water, in order to 
run over its Banks, and to drown the whole Country. 5. After the Inundz 
tion, it muſt lie a while upon the Ground, to the end, that during its Stap- 
nation, it may depoſit the Slime or Mud which it brings along with ir. 
6. The Water, that it may occaſion ſo great and uncommon Fruitfulneſs 
mult be impregnated with a ſufficient Quantity of Salt-petre; but not with 
too much of it; which does not happen in Places where it rains enough, 
or in any Rivers that I ever heard of. 7. This Water muſt likewiſe run of mit 
again of itſelf from the Lands which it over-flow'd, and leave them dry, in ſom 
order to produce their reſpective Fruits. 2 I 
Now, if we ſhould allow that all theſe Qualities are not peculiar to the gro: 
Nile, foraſmuch as we read that the Indus, Ganges, Niger, Zaire, and other MW plai 
Rivers, do fertilize alſo their adjacent Countries by Inundations ; will ay (inc 
one infer from thence, that becauſe there is a GoD who has exerted his Wiſ- MW to tl 


dom, Power, and Goodneſs, in more Places than one, therefore he is endow'd [ 

with none of thoſe Perfections? | man 
# Z Ri 

Szcr. LIII. Convictions from the foregoing Obſervations. bag 


Bur to return from this ſmall Digreſſion, and to ſnew with how glorious WW ther 
a Luſtre infinite Wiſdom appears in the Uſe of Mountains, and the Benefit WW may 
it communicates to the World by this Circulation of the Waters, and Pro- Theo 
duction of ſuch neceſſary Rivers; Let a Sceptical Philoſopher lay before him - tion 
ſelf a Map of all the Countries of the World, and attentively view the they 
numerous Rivers therein, which are diſperſed throughout like ſo many rich that 
Fiſh-Ponds ; which, by their ſweet Waters, furniſh all Things living with WF laſt 
Drink, and afford an Opportunity to the moſt diſtant Countries mutually to WF land 
communicate their reſpe&ive Productions: And let him tell us, whether, it WM the f 
there were no ſuch thing to be found upon the Earth, he would rot be ob- Bi of J. 
liged to own, with us, that the World would be in a very miſerable Condi V 
tion. And altho' the ſame Quantity of Water were to be met with in ſome Lane 
ſtagnating Lakes and Marſhes in the loweſt Countries of all, is it not plain, WF tains 
that the higher Regions, at leaſt where it never once Rains, as Egypt, Peru, Wi tie | 
and the like, would be ruin'd with Droughts: Not to mention, that in 2 vet 
great Collection of Waters, by reaſon of their Stagnating, in procels of 


Time, an unavoidable Deſtruction would hang over their Heads. Agai) Vi 
can it be pretended, that it is by mere Chance, that there are ſuch a number foral: 
of Fountains found in all Parts of the World, out of which at firlt little Rilb Wate 


and Brooks proceed, which joining together, compoſe great Rivets | 1 
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which means the very drieſt Countries are furniſhed with Water, and that 
vith Running and Living Waters too, which, by its continual Motion, is 
preſerv'd from Corruption ? Now this could by no means happen, if there 
were not Mountains in ſome low, and even high Countries too, upon 
which the Vapours being collected, were ſufficient to ſupply the Matter for 


all theſe Rivers. 


ster. LIV. The Diſpoſition or Funeſs of Mountains for the aforeſaid Purpoſes, 
and Convittions from thence. 


No w, can this be aſcribed to any other Being, than to a Wiſe, Power- 
ful and Gracious GO p : 

I. That we find ſuch great Bodies as the Mountains diſtributed through- 
out the whole Earth. | 

II. That moſt of em are found in the higheſt Countries, in order to tranſ- 
mit theſe Rivers from thence to the Diſtance of hundreds of Leagues 
lometimes. 

III. That the whole Superficies of the Earth is adapted thereto, which 
gtows gradually lower on all Sides where it is waſhed by the Sea, as is 
plain from the Courſe of the Rivers that moſtly diſcharge themſelves therein; 
lince every Body knows, that Water, by reaſon of its Weight, always runs 
to the lowelt Places. 

IV. Do we not herein (ce a wiſe Direction? that there are always ſo 
many Mountains made for this Purpoſe, namely, to produce ſuch migh 
Rivers as the Rhine, the Danube, the Rhone, the Boryſthenes, &c. (See Varenius 8 
Geugrapby, lib. 1. cap. 16. F. 3.) and they that deſire to have a larger Account 
thereof, and to know how the Mountains run in Ridges thro” the Earth, 
may meet with the ſame in the ſaid Yarenius, cap. 10. lib. 1.; as aiſo in Burnet's 
Theory of the Earth, cap. 9. who, tho' their Heighth bears very little Propor- 
tion to the Bigneſs of the Globe, is yet of Opinion, that the Space which 
they take up, may amount to a tenth Part of the ſolid Land thereof : They 
that would form a Notion thereof, may conſult the Figures which this 
laſt Author has made, tho' he uſes them to a contrary Purpoſe, notwith- 
ſtanding that he has left out ſeveral and very large Mountains, on account of 
N of his Draught, ſuch as the Apennine, and other Mountains 
of Italy, Cc. 

V. Now it ſeems ſtill neceſſary, that in the Promontories, or Parts of 
Lands, running into the Sea, ſuch as Daly itſelf, and others likewiſe, Moun- 
tains are particularly piaced for this Purpoſe, that the Vapours ariling from 
the Sea, ſhould not need to be carried far over Land, before they may 
meet with Mountains, where they may be turned into Water, and run 
down again, 

VI. The Illands alſo ſeemed, above all the reſt, to want Mountains; 
foraſmuch, as being ſhined upon by the Sun, they were hotter than the Sea- 
Waters wherewith they are ſurrounded, and therefore were not likely to re- 
tee much Ruin thence. To be convinced hereof, let any one view in a 
Mep, the aforemention'd Iſlands of S. Helena, St. Thomas, &c. and conſider, 
Q q whether 
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whether it be probable that ſuch little Plains and Spots of Land in Comps 
riſon of the circumjacent Seas, and which for the aforeſaid Reaſons, dg; 
ſo far exceed them in Heat, could entertain the leaſt Hopes of receiving 
Vater enough from Heaven, if G oÞ had not been pleaſed to provide {4 
them after ſo particular a manner by the help of Mountains. 

Now if any Body that reads the following Paſſages, taken from the De. 
ſcribers of the World, as firſt from Burnet, p. 47. There is no ſolid Lau 
either of the old or neu World, or no old or new Iſland, but what has its Mountain, 
Secondly, From Varenius, lib. 1. cap. 10. H. 2. In moſt of the Mandi, au 
in Promontories, the Mountains are fituated ſo, as to run thro the middle of en 
and divide them into two Parts ; which he confirms by many Examples. I fay, 
can he that reads this, continue to believe that it happen'd ſo by Chance? 
Tho' he is forced to acknowledge, that if a Man were in the higheſt mar- 
ner concerned for the Preſervation of thoſe Iſlands, he could not diſpoſe 
the Mountains therein after a more uſeful Manner, to make them ſene 
for Watering-Pots to the Country round about them, and for collecting 
thoſe Vapours, which would otherwiſe be ſcatter'd by the Winds, exac- 
ly in thoſe Places where they would be moſt uſeful, Muſt not every Body 
ſee the Power and Goodnels of the Great Creator and Governour of all 
Things, ſhine out moſt brightly, who in order to ſweeten the Sea-Waters, 
which of themſelves are ſalt and barren, and to diſtribute them throughout 
the Earth where-ever they may be uſeful, has daily forced Bodies, ſo con- 
ſiderable in Size and Strength, to contribute thereto ; who has order'd the 
Seas, the Mountains, the Air, the Vapours, the Winds, and the Sun itſelf, 
that they might beſtow theſe great Benefirs on the Inhabitants of the Earth, 
not only to concur in general, but that each of them ſhould likewiſe afford 
the molt proper and moſt requiſite of all their Faculties; ſo, that if the Sea 
had not been ſufficient in its utmoſt Breadth and Depth, if the Mountains 
had not been high enough, and placed ſo conveniently ; it the Air had not 
been elaſtical, and therefore denſer below than above; if the Vapours had 
not been light enough; if the Winds had not been ſtrong enough to driv: 
them along; if the Sun had not been fixed at ſo juſt a Diſtance, as to yiel 
neither too much nor too little Heat, this great Work of the Circulation ol 
the Waters, and with it almoſt all Creatures had long ſince been at an end, 
and the whole Terreſtrial Globe become a Wilderneſs. 


Sect. LVI. Rivers require a Place wherein to diſcharge their Waters. 


Havi d thus far traced the Rivers to their Origin, if we now cot 
template their Numbers, their Largeneſs, and their unconceivable Quantity 
of Waters, which for ſo many Thouſand Years do inceſſantly paſs along vi 
them for the Benefit and Happineſs of all that dwell upon the Earth, er) 
one muſt be convinced of the Neceſſity of very large and deep Spaces where 
theſe mighty Streams may rendezvous and meet with ſuch a Receptack, 
as to hinder them from overflowing the dry Ground. 

Is it then by Chance, that there are prepared in the Earth ſuch unfabe 
.mable Depths, as may contain the whole Ocean, and into which all the 4 

1 . 
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rers may diſcharge their Waters, and without which all the Power, and all 


= che Skill that has been employed in the Frame of the World, and of the 

— pants and Animals upon ir, would be all in vain? 

de for Sect. LVII. Salt preſerves the Sea from Corrupticn. 

he De- [rr now an unhappy Atheiſt Contemplate with us this great Collection 

1 Land of the Waters, theſe vaſtly extended Seas, and ſay, whether in caſe the ſame 

untaint, did conſiſt of nothing but freſh Waters, brought into them by the Rivers 

ds, and and Rains, he can even ſuppoſe, that it would have been poſſible for them, 
of 'em after having been expoſed ſo many Ages to the Action of the Air and Sun, 
I fay to have been preſerved from Corruption and Stinking. Now if that had 


hance? MW happen'd, let him conſequently conſider how grievouſly the whole Maſs of 
t man- Air, ſurrounding the Globe of the Earth, would have been infe&ed by ſuch 
diſpoſe 2 ſtinking Lake, and thereby produced innumerable and fatal Diſeaſes. Let 
a ſerve him repreſent to himſelf in this Caſe, all the Waters of the Sea ſo corrupted, 
!Ieing that hardly any Fiſh could live in them. Muſt then again mere Chance, or 
 exat- WM fometbing elſe that does not know whether or how it operates, have the 
; Body MW Honour of what we are going to ſay, namely, that juſt at the bottom of 
- of all MW wis great Recepracle, or Pit, there grows, or is placed, ſuch a quantity of 
Waters, Salt as is capable of converting all the freſh Waters that run into it, into 
ughout MW a Pickle, and ſo to preſerve it from Corruption, as well as to hinder the 
o con- Waters in many Places from freezing; for if a Froſt ſhould happen as eaſily 
td the in the Sea, as it does in Rivers and treſh Waters, it would not only render 
\ itſelf, MW the Sea many times unpaſlable, but, by ſtopping Ships in the middle of it, 
Earth, MW cauſe an infinite number of People to periſh with Hunger? 
afford And yet no Man can ſhew any Neceſſity, why there ſhould be ſuch a 
the Sex MW 2 vaſt quantity of Salt found in the Sea rather than in other Places, ſince there 
puntains are likewiſe Mines and Pits thereof to be met with in many Parts of the 
had no: MW Land. Thus we read, that they dig Salt out of the Earth in Poland, in 
rs had Tranhlvania, in Tyrol, in Spain, in Leſſer Afia, in Perfia, and upon the Banks 
o drive of the Caſpian Sea, which laſt is carried throughout all Ruſſia. There is 
to yield 2 Mountain of Salt in Cuba, and the Ifland of Ormus in the Perfian Gulph, 
tion of is faid to conſiſt for the moſt Part of nothing but Salt; in all Africa they uſe 
an end, WF ſuch Mineral Salt; in Peru there is an untathomable Mine of it; in the 
Kingdom of Maſulipatam in India they dig ſo vaſt a Quantity thereof, that 
all the Indians furniſh themſelves from thence. See this more largely in Vare- 


ers, uu s Geography, lib. i. cap. 11. F. 1. 

ow cot- Can we then, ſince Salt may juſtly be reckon'd among the Minerals and 
uantiry Productions of the Earth, aſcribe to Accidental and Ignorant Cauſes the 
ng with great Benefit that hereby befals the whole Earth, namely, that the Sea does 
b, eien Wi do abound in it? Wherefore, if one were to ſee a quantity of Fleſh put into 
s uber r Veſſel of Pickle, by which it is preſerved from Putrefaction, would any 
eptack dee lay, that the Salt grew there, and that the Fleſh was put into it by mere 


ce? 


Q q 2 Ster. 
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SecTt. LVIII. Bays and Gulphs of the Sea for the Reception of River. 


Ir this be not enough to ſhew the Hand of Go to unhappy Mortals; yet An 
an Atheiſt muſt at leaſt acknowledge, that a great Part of the World would ity 0 
be render d uninhabitable by the Inundation of Rivers, if the Earth were ng: ind v 
waſhed round about by the great Sea, and, which is very wonderful, if the he wi 
Sea did not tranſmit great Branches, Arms, or Bays, from itſelf into the Land, Heat 
in order (beſides other Uſes) to receive likewiſe the diſcharged Waters of the that t 


Rivers into its Boſom, to mix therewith the Great and Salt Sea, and ſo to ſubter 
yield new Matter for Vapours, and thereby tor Rain, and for continuing the Mack: 
Circulation of the ſaid Rivers. From whence it comes, that this whole Stu- non 
cture and great Work would have been {till in vain, if the Coaſts adjacent to N Pace. 
the Sea, and to theſe Bays and Gulphs, were not lower than the Inland Coun- No 
tries and Regions remote from the Sea. Now ſhall it be ſaid, that a Matter , 
of ſuch Importance, and upon which the Preſervation and Welfare of whole Nets o 
Nations depend, is brought to paſs without a wiſe Deſign ? o ma 
To give an Inſtance thereof: In caſe the mighty Arm of the Northern O nes: 
cean, which is commonly called the Eaſt-Sea, lying between a great Number W(e1f 
of Countries, were not, as one may ſay, dug out and prepared on purpoſe to MW cular 
receive likewiſe all the Rivers that diſcharge their Waters into it, (and which MW Natur 
Varenius terms, exceeding great ones) how difficult would it have been to produ 
them to have found their way into the Ocean; and how many Provinces Ctreig 
would it have render'd uninhabitable by their Inundations, if the Streights of ¶ the m 
the Sound, and thoſe of the Great and Little Belt, were ſtopt, and all the Ri- dere 
vers ceaſe falling into the ſaid Eaſt- Sea? night 
The ſame would happen, if thoſe rich and noble Coaſts of that great Gulph ud © 
which is commonly called the Mediterranean, and which Coaſts are of ſo vat ¶ en R 
an Extent, were not ſo low, that the Rivers by their Weight could run down I repea 
thither, and from all Parts diſcharge their mighty Streams, as it were into a 
common Drain formed for that Purpoſe. | 
For theſe Reaſons it is, that the Paſſage thro' the Dardanells to Conſtantine- By 
ple is ſo very difficult, on account of a Current occaſion'd by the Diſcharge 00 fan 
af ſuch great Rivers as the Danube, the Nieper or Boryſthenes, the Tanais, of BF, 1. 
Don, and others, which carry their Waters thro' theſe Streights. - See Ralles Riser 
Navigation, p. 84. : they t 
Now all theſe Waters ſeem to diſcharge themſelves finally into the great by wh 
Ocean through the Streights of Gibraltar; and, as at the Dardanells, do there Gobe 


| likewiſe produce a continual Current outwards. Fg Vip 
But I was very much ſurpriz'd at what one of the Principal Sea- Offices oth 

of Holland informed me of; namely, that having often paſſed the ſaid Streight5, he ne 
beſides the known Currents in the Mediterranean Sea, which run Eaſtwards nent, 
along the Coaſt of Barbary, and Weſtward on the oppoſite Coaſt, it was er- many 
perimentally known to all Sea-faring People, that there was a continual Cur- ten | 
rent from the Ocean through the ſaid Streight, ſetting inwardz. This oy * 
infer; becauſe thoſe that will go into the Mediterranean, can always pals ſonal 
through this Streight by Laveering or Tacking, even tho' the Wind be co ries 2 


2 trat; 
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mary; and yer, in the ſame Circumſtances, can they paſs from the Mediterra- 


* un into the Ocean, but with much Time and Difficulty, 
ls; yet And when I enquired of that Gentleman, what became of that vaſt Quan- 
Would wy of River- Waters which are continually diſcharged into the Mediterranean, 


nd which ſcem to have no other Out. let but through the aforeſaid Streights; 


Cre not 

if the Ne was plcaſed to anſwer me, that ſome were of Opinion, that either the 
Land, WW Heat of the Sun exhaled thoſe Waters from the Sea, or as others thought, 
of the WE; hat there were in the ſo named Gulph of Nas bonne, or in other Places, ſome 
d ſo to ¶ ſbterraneous Cavitics at the Bottom of the Sea, whereby theſe Waters were 
ing the Wi ciſcharged ; at leaſt it was experimentally known, that there is an uncom- 
e Stru- non Motion of the Sea-Waters in the ſaid Gulph more than in any other 
ent to aces. 

Coun- 4 Now, whether this or any thing elſe be the Cauſe why the Mediterranean 


Matter dea, which on the Eaſt-fide, and all round, does perpetually receive the Wa- 
whole Wl ters of ſuch great Rivers, and on the Weſt- ſide thoſe of the cean, has not in 

ſo many Ages been ſo far filled therewith, as to overflow the adjacent Coun- 
Tm O mes: This is certainly true, that the D. vine Providence does herein diſplay 
umber WF iſelf after a wonderful manner, whereby God has given a convincing and 
ole to ¶ ocular Demonſtration, that He will not be bound by any neceſſary Laws of 
which Nature, but is able to perform all things according to his own good Pleaſure, 
een to ¶ producing in ſuch a little Corner of the World, as is the Diſtance of the 
vinces WF Streights of the Dardanelli from thoſe of Gibraltar, ſuch an amazing Work as 
ts of ¶ the making Place for the Diſcharge of thoſe mighty Rivers, after two ſuch 
e Ri- WM diferent and unaccountable Ways. Numberleſs would be the Wonders that 
i night be produced upon this occaſion from the Natural Hiſtories of the Seas 
aulph ud other Waters; we ſhall therefore refer our Readers to thoſe that have gi- 
o vait ¶ en Relations and Deſcriptions of the Sea and Land, all 1 0 if we were to 


down repeat, would be an endleſs Work. 
into a 
Scr. LIN. The Uſes of the Sea. 


uy But becauſe we have been prolix enough upon this Subject, let the Atheiſt 
harge go farther with us, and obſerve, how the Sea does not only ſurround the 
„% wol Earth, in order, as has been ſaid before, to receive into its Boſom the 
obbe S Wi Rivers and freſh Waters, and preſerve them from Corruption by its Salts, till 
they become uſeful again, but likewiſe, how the ſaid Seas are the only Means 

get i by which Commerce and Traffick can be carried on; and each Part of the 
there Globe, that has the Advantage of lying near them can enjoy, by the help of 
1 Yipping, all the Advantages and Conveniences of the moſt inland Countries: 
oP do that the Great Creator has vouchſafed not only to take care of thoſe that 
pits ye near the Sea, but likewiſe of all that live in the very Heart of the Conti- 


ads nent, by the means of Rivers, and by the imbaying or breaking of the Ocean 
0 many Leagues up within the Continents themſelves; Inſtances of which have 
as been given in the Eaſt and Mediterranean Seas. wy 

10 Let us produce another Example: If Huland, which has hitherto been ſo 
Ai ſgnally Bieſſed by Gov, but which is ſurrounded with with unfruictul Coun- 
* lues and barren Heaths, had been obliged to have fed its Inhabitants with 
as nothing 
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nothing but what itſelf produced, perhaps there would not have been a mi 
miſcrable and defectixe Nation in all Europe : Whereas now, by the help d 
the Sea only, every thing that the Old or New World can afford, either {4 
Neceſſity, Convenience, or Ornament, are brought hither in great abundance 
Can then a Drtrchman ever look upon the Sea without thinking at the ſame time 
how much he is indebted to Him that made it? J 


Sect. LX. The Force of the Sea in bearing Burdens ; and Convictions from they, 


Wen there no Sea, what vaſt Machines ſhould we ſtand in need of? What 
a Strength of an unexpreſſible Number of Men and Beaſts would there be 
wanting to bring home to us thoſe mighty Burdens which an Indian or an 
Eaſt-Country Fleet does now ſupply ? the more, becauſe the Merchants my} 
then have been obliged ro paſs thro” the Countries of other People, it may be 
of Enemies, or of ſuch Nations, who, like the Arabians, live upon Plunder, 
inſomuch, that beſides the Numbers of Men, they would likewiſe be forced, 
for their own Defcnce, to carry with them great Trains of Artillery, and al 
other kinds of Ammunition and Proviſion : Whereas now theſe heavy Ships, 
containing all theſe great Burdens, are ſo eaſily born by the Sea, and driven 
forwards by ſmall Blaſts of Wind, and very long Voyages perſormed with 
. much Conveniency and little Time. 

Tf an Atheiſt ſhould ſtill maintain, that all this is ſo diſpoſcd without any 
Wiſdom, let him contemplate a well-equipp'd Man of War, or even an Eng- 
India Ship, and let him be ask'd, what Means could poſſibly have been i- 
ventcd to have put a Machine of ſo great 2 Weight as ſuch a Ship, with all 
its Lading and Cannon, into ſuch a Condition, as to cauſe it to move with a 
very ſmall Force, without the Aſſiſtance of Water, or any other 1:quid Mat- 
ter? The only Anſwer, if he were a skilful Mathematician, that he ſhould be 
able to give, would be; That ſuch a Ship muſt be put into a ſufficient Equi. 

librium, in which caſe the leaſt additional Force would be able to move it; 
juſt as if it were hanged by a Chain or Rope to a Crane, or to one Arm of a 
Balance, which had an equal Weight faſtened on the other Arm; or aſter ſuch 
other manner as a Mechanick could propoſe to himſelf. But then it is no [els 
certain, that among all the known Materials, none could be found ſufficient- 
ly ſtrong to ſerve for Inſtruments to ſuch Experiments; much leſs could they 
frame any Idea of bringing a Ship from the Indies in ſuch a manner. 

Now in theſe Circumſtances, if any Man ſhould tell him, that he knew 
way how to carry ſo vaſt a Burden ſome hundreds of Leagues, and to keep it 
in a conſtant Equilibrium, without ever changing its State, ſo as to be able 
to move it with a very little Force which way he pleaſed, according to | 
the Points of the Compaſs; would he dare to anſwer, that ſuch a thing could 
be performed without a wiſe Contrivance ? 


Sect. LXI. The ſame Arguments enforced. 


Tu is would be the Time to ſhew the unexpreſſible Footſteps of an adort 
ble Creator more clearly than at Noon-Day ; and to ſay ſomething of thok 


Laws of Hydreſtatics, which are more wonder'd at by every one, _ 7 pet 
under 
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nderſtood, in relation to their way of working; but we ſhall do this more 
weoely in its proper Place; and we beg thoſe that read it, to apply what we 
— ay, to the Powers of the Sca, to the end, that they may be more fully 
avinced, even with Aſtoniſhment, of the Wiſdom and Power of the Great 
9 one word or two of it here; Can one judge, that there is no 
Knowledge or Contrivance required to raiſe up one of the greateſt Men ot 
War by the help of a few Tuns of Water, which for Weight are by no means 
comparable to it? And yet it is plain, that this may be done, it ſuch a Ship, 
iawing 20 Foot of Water, ſtood upon dry Ground, and that there were 
nade about it a Dock or Sluice of about 21 Foot in Depth, in ſuch a man- 
ler that there ſnould not remain more than the Breadth of half a Foot, or 
1g00d deal leſs, between the ſaid Ship and Dock. For in caſe this Interſtice 
between the Ship and the Dock (which being about half a Foot more. or 
eds in Breadth, would contain very little Water) were filled up to the Top 
with Sea-Water, every body knows, that the aforeſaid ſmall quantity of 
Water being ſo diſpoſed, would raiſe up and put into Motion, ſo prodigious 
; Weight as that of the whole Ship. 

This muſt not be aſcribed to the Lightneſs of the Wood alone, as if the 
Water had but a ſmall Share therein: Foraſmuch as we hope hereafter ex- 
perimentally to prove the contrary, when we come to treat about the Laws 
of Hydroſtatics. a 4 

Can then any rational Creature be ſo deplorably blind, as not to ſee in this 
nighty Violence of ſo ſurprizing a Force as is here exerted by the Water, 
nd which is yet ſo abſolutely neceſſary to put ay one Ship in a Capacity 
of ſailing ; 1 ſay, as not to be convinced of the Wiſdom of the Creator? Can 
2 meer and ſtupid Chance ever ſubje& ſuch a Matter as Water, ignorant of 
its own Nature and of every thing beſides, ſo accurately and nicely ro the 
Laws of Mathematicks; inſomuch, that before it recedes from them in 
the leaſt point, it ads unconceivable Wonders? But more of this hereafter. 

Eſpecially when a Man ſees, at the Arrival of the Fleets, a great num- 
ber of Ships lying almoſt cloſe to one another before the City of Amſterdam, 
and how ſuch a ſmall quantity of Water ſo eaſily bears this prodigious Bur- 
den, without appearing to ſuffer any Violence, and keeping them in an 
Equilibriam by an incomparably ſmaller Force, makes them capable of Mo- 
tion on every fide. Further, when he reflects with himſelf, that if the ſaid: 
Water were by any means drawn from under them, and that all thoſe Ships 
ſat dry, what an Apparatus, what Machines, what a Force of numberleſs 
Men and Horſes would be wanted to move them only one Foot from their 
Place. Would it not ſeem a moſt inſcrutable thing to him, that an ignorant 
paſſive Matter, ſuch as Water, could ſo eaſily bear ſuch an amazing Weight 
8 » back, and waft it along by a gentle Current only, ſo many hundreds 
ot Leagues? 

I have dwelt ſomewhat the longer upon this Subject, becauſe if ever the 
ternble Power and adorable Wiſdom of that GOD who orders all things in 
the World, appears in its greateſt Luſtre, it muſt be covfeſſed to do ſo in the 
preſent Caſe ; and it ſeems to me, that if this aſt oniſhing Force of the Water 


(by. 
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(by which it holds ſuch immenſe Weights, in its hand as it were, and of. 
to Men to bring them any way according to their Will) if it be but wel con- 


ſidecr'd by a doubting Philoſopher, is alone ſufficient to prove irretragably the [ 
Preſence of a GO D who is dreadtut in his Power, and great in his Wildon dil! 
and Goodneſs ; I (ay, all this would appear even to a Demonſtration, if he .! 
would but diveſt himſelf of that careleſs manner in which Cuſtom mal M be co 
them look upon all, even the greateſt things, without Attention ; and if they rable 
could rightly contemplate ſo ſtupendous a Work. oY 
or hi 

Sect. LXII. The Fiſhes of the Sea. be c0 


Can a Man now that has any thing of Gratitude in him, perſwade hin- !'91* 
ſelf, that he has no Obligations to that G o p, who has ſurrounded the by | 
whole inbabitable Earth with theſe Waters, and holds them every where ig 
a continual Readineſs, that their mighty Strength may be ſerviceable to 
Mankind? If he can, let him go one ſtep farther with us, and contemplate 
the Depths of the Sea, which in ſo many Places is unfathomable. It wa , 
not ſufficient for the Great Creator to preſerve the Ocean in ſuch a State, = 
for all the abovemention'd Purpoſes ; but that this great Space of Waters n 
ſhould not be without further Uſes, and to the End, that the Hand of is MSc 
adorable Maker might be manifeſted as well by the deepeſt Cavities as by 
the vaſtly extended Superficies thereof, He has been gracioully pleaſed to T 
furniſh it with ſuch innumerable Kinds of Fiſhes, and other Marine Creatures, ' i. 
by the multitude of which ſo many Men are continually fed; inſomuch that * 
where no Bread can be procured, but with great Trouble and Charge, the 
ſame being dried, does likewiſe ſupply the Want thereof. Not to mention 
here the inexpreſſible Variety of Fiſhes, by which the Appetite and Palates I f 
of ſo many Eaters are gratified; will an Atheiſt dare to mention, that the 
Sea likewiſe, in this caſe, with all its Fiſhes, were made without Deſign WW... 
Whereas he himſelf, and all Land Creatures, could not be able to remain 1 To 
quarter of an Hour under Water without dying: Is there then no Know- WW |... 
ledge required to form ſo many Creatures after ſuch a manner as to be av« WWF. 
not only to live always in the Water, and as other Creatures find their ſup- a d 

ort in the Air, they, on the contrary, get their whole Subſiſtence in ide fil 4 

ater, but likewiſe bring forth their Young there in ſo great abundance? ¶ force 
Further, let us conſider how much the Structure of the Eyes of Fiſhes di Th 
fer from that of the Land Creatures, the firſt being adapted only to ſee n Water 
Water, the other in the Air. Let him alſo conſider the Shape and Fm by ch. 
of Fiſhes, where he will p'ainly diſcover all thoſe Qualities that are requilite I the c 
to ſupport them in Water. And fince ſome of them can live only in t the 4 
and others in freſh Water, let him obſerve with wonder, that Care is take! of th 
for the firſt by the Sea; and for the laſt, by Rivers and freſh inland Waters Rains 
And if he deſires to be further informed of the Relation which the Fe 8 rice, 
and Water have mutually to one another, let him turn to what 1s 10 Circy 
here below concerning the Fiſhes, and compare it with this Difſerration © 
bout the Sea. 
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Secr. LXIII. Convictious from the foregoing Obſervations. 


Ir now, after having ſeen and underſtood all this, any one can pretend 
il to remain unconvinced of the Wiſdom of a Being which has form'd ir 
il, let him only examine himſelf, whether he be really diſpoſed or not to 
de convinced; if not, we can do no more than only to pity his moſt miſe- 
uble Condition; but if, contrary to his own Will and fiacere Endeavours, 
ke perceives that he is not ſatisfied, there ſeems no other wholſomer Counſel 
for him, than moſt humbly to implore that Gop, by whom he deſires to 
be convinced, that he would vouchſafe to bleſs thoſe Studies which he em- 
ploys in contemplating his Creatures, and enable him to prove his Exiſtence 
by his Works, with the ſame Acquieſcence and Conviction which he finds 
in himſelf, when by ſeeing a curious piece of Workmanſhip, ſuch as a well 
contrived Watch, a convenient Houſe, a Ship with all its Tackling, Oc. 
he concludes, that theſe things were made by a skilful Artificer, for certain 
wife Ends. Which Methad, to my Knowledge, Gor was pleaſed to 
ſanctify to a great, but unhappy Philoſopher, in his laſt and Death-bed 


vickne(s. | 


Scr. LXIV. The Circulation of the Waters does likewiſe preſerve the Land 
from overflowing. 

To add ſomething farther, which ſeems to give ſuch as are not entirely 
hardened, an irrefragable Proof of a Go bp that rules the Sea; Can any one 
ſee, without the utmoſt Amazement, that ſo great, ſo extended a Space, 
in which ſo dreadful a quantity of Waters is contained, as the Ocean, does 
not overflow the dry Land, and eſpecially where it is ſo low, as that of 
Holland; ſince there is ſuch a Concurrence of Circumſtances that ſeem 
to 1 it unavoidable, unleſs a greater Power and Wiſdom had in- 
tervened. | 

To ſhew this, let any Man tell us how it is poſſible, that ſuch an innu- 
merable Company of Rivers, and among them, ſuch great ones as Vare- 
nus mentions in his Account of Rivers, F. 27. do Day and Night continu- 
aly diſcharge into the Sea ſuch an unconceivable Quantity of Waters, and 
till do the ſame ſo many Ages without ceaſing, and yet not fill the Sea, nor 
force it to exceed its Bounds, and overflow the Land. 

This would be unintelligible to every one, where it not that all theſe 
Waters did conſtantly obſerve the Circulation we have ſhewn before; where- 
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| by thoſe Waters that are brought into the Sea by the Rivers, and increaſe 


the ſame, are again attracted by the Heat of the Sun, and do riſe up into 
the Air under the Form of Vapours, and there they, or at leaſt great part 
of them are collected upon the Tops of Mountains, or deſcend again in 
Rains, and become little Brooks, which by their Union, make up the ſame 
— that carried them into the Sea. Thus performing their continual 

Irculation from the Land to the Sea, and from the Sea thro* the Air into 
ide Land again. 


Stcr. 


Rr 
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* 


Sgr. LXV. Conviftions from the foregoing Obſervations, 


Now let me ask an Atheiſt, whether beſides all that we have alread 
ſaid about the Sea, he imagines that theſe things have come to paſs withou 
any Direction; and that all that contributes to this great Circulation, has 
acquired ſo oppoſite a Conſtitution without a determined Purpoſe? h 
then is not the Sea quite exhaled, and dried up? Why is it not increaſed by 
the Rivers? Either of which would produce the certain Deſtruction and 
Ruin of the whole Earth. And whence comes it that the Sun has continued for 
ſo many Ages in ſuch an exact Degree of Heat, as to leave in the Sea always 
about the ſame quantity of Water, without our. being able to diſcover ally 
remarkable Diminution, or Augmentation thereof ? And after many ol the 
like Queſtions, which one might eaſily put on this Occaſion , can any tex 
ſonable Man believe that a blind and ignorant Cauſe, a meer Chance, (which 
may every Minute act after a different manner) has had the Direction of it? 
and which has been able to confine ſuch an infinite Hoſt of ſo many Millions 
of watery Particles to ſuch fixt and ſo neceſſary Laws, for the good of thoſe 
that inhabit this Globe, without the leaſt Deviation; ard to make thoſe 
Particles always return to the Sea from whence they came? 


Stcr. LXVI. The Dykes or Banks of Holland. 


Tr any one deſires to ſee a further Proof of the manifeſt Government and 
Direction of the Great Creator, let him paſs along the Dykes of Nor. 
Holland, and there take notice in how many Places the Waters of the Zuider- 
Sea are higher than the Lands that lie within the ſaid Dykes. Let bim 
farther contemplate the Smallneſs of theſe Dykes, in compariſon of the 
great Extent of Sea, which lies and preſſes upon them; Let him obſerve 
the amazing Power and Strength of the Sea, by which, tho' cover'd with 
Ships, it ſo eaſily bears the unexpreſſible Burden, and upon the leaſt ſtirring 
of its Waves, can move and lift them up. Would he, if he did not know thok 
Laws to which the Great Ruler has ſubjected theſe watry Deſarts, would 
he not conſider it as a continual and unconceivable Miracle, that thoſe 
Dykes, ſo ſmall an& fender in reſpe& to the Waters that preſs upon them, 
have not been overturned and carried away long ago by the Weight thereof 
and the adjacent Land turned into Sea: At leaſt it appears from hence, 
that there is need of more than humane Aſſiſtance to preſerve ſuch a Coun- 
try from Inundations. 

For inſtance ; Let us ſuppoſe AB (Tab XV. Fig. 2.) to be the Breadth of 
Extent of the aforeſaid Znider-Sea, and if you pleaſe too, cover d wit 
Ships, which, by their prodigious Weight, do preſs the Waters forward on 
all Sides; Let A C and BD, be the Dykes (which we only repreſent 
here in their Height by a Line) which hinder the Water from overflowing the 
Lands I K, that lie behind them. Now if one draws the Line CB, ® 
plain, that all the Waters at A CB, would preſs againſt the Dyke A C; 0 
caſe the Waters obſerved the ſame Laws in gravitating as ſolid Bodies do, 


Now, let any one imagine this whole Body AB C, to be cover'd with Woo? 
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1d the whole Superficies thereof, AB, with tal! and well &quip'd 
Ships inſtead of Water, as has been here ſuppoſed. Now, if this great 
and heavy Body could ſlide downwards ſo ſmoothly, and without any 
friction or Reſiſtance, along the Oblique Line B C, as the Water can do, 
and could preſs after the ſame manner upon the Dyke A C, one need not 
aa, wherher the Dyke could ſtand againſt ir only one Hour. Now, ſince 
Water is unconteſtably heavier than Wood, tis plain, that the ſtill- ſtand ing 
dea would act with greater Violence againſt the ſaid Dyke than the Wood 
ABC, in caſe the Water ſhould operate according to its Weight, after the 
lame manner as the ſaid great Body: The Conſequence of which wou'd 
be, that no Land in the World, which lay lower than the Sea, cou!d be 
defended againſt it by any Dykes. 

Now let the moſt ſubtil Atheiſt inform us after what manner he can de- 
duce this Diſpoſition of the Particles of Water, not only upon the Princi- 
ple of a fortuitous Concourſe of the Parts, or from ignorant Laws, but even 
from his own preſumptuous Wiſdom and Philoſophy ; as alſo after what 
manner Water, tho* it preſerves its Gravity, ſhall yet be ſo reſtrain'd as to 
its Preſſure, as to ſuffer itſelf to be contain'd within ſuch narrow Limits as 
are our Dykes. 

To account for this Difficulty in ſome meaſure here (ſince we ſhall ſpeak 
more fully of it hereafter in its proper Pace) is it without Wiſdom, that 
the whole Sea ABCD (Tab. XV. Fig. 2.) cover'd with this vaſt Weight 
of ſo many great Ships, and of the Breadth of ſo many Leagues, does not 
preſs ſtronger againſt the Dyke A C, than the ſmall but equally deep Ditch 
AE would do, which is no broader than a Rod, and a good deal leſs ? 

Wherefore, tho' the Dyke A C, conſiſted only of thin Glaſs, the whole 
Sa AB CD, would not be able to break it with all its Preſſure, if there 
were only behind the ſaid Dyke, at GHCA, a little Water, no broader 
than the length of a Rod or Perch, but as deep as the Sea. 

Now, that this is true, they that underſtand Hydroſtatics know very 
well: We ſhall alſo ſhew it more largely hereafter. And the ſame is the 
only Cauſe why the whole Sea, cover'd with thouſands of Ships, if it be 
calm, and not too deep (ſince it is by the Depth only, and not Breadth, 
that its Preſſure is increaſed) is often bridled by a ſlight Dyke, and prevented 
from overflowing ſo many Countries, and drowning Men and Beaſts. 


Scr. LXVII. Sand flops the Sea, and proceeds ſrom it. 


Bur now if any one goes farther, and has ever contemplated this dread- 
ful Abyſs in its wild Motions, when excited by Storms, or its Waves riſing 
0 incredible Heights, and threatening to inundate and ſwallow the dry 
Land: Can he then think it is by Chance, that the mad Waves of this ter- 
ble Heap of Waters are to this Day contained within its Bounds? And 
he that has ever ſeriouſſy and earneſtly reflected upon the whole, muſt he 
dot entirely juſtify the Diſcourſe of the Great Creator of all Things, when 
is ſharply rebukes the careleſs Iſraelites for their Blindneſs and Dullneſs in the 
Rr 2 follow- 
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following manner, by the Prophet Jeremiah, ch. v. ver. 21, 22. Hear ws 
this, O fool/h People, and without Underſtanding, which have Eyes and ſee in 
which have Ears and hear not, jear ye not me ? ſaith the Lord : Will ye nt hen. 
ble at my Preſence, which have placed the Sand for the Bound of the Sea, by , 
perpetual Decree that it cannot 740 it; and tho the Waves there toſs themſelut 
yet can they not prevail; tho” they roar, yet can they not paſs over it. | 

Shew any one that has ſeen a ſtormy Sea rolling its Waves in its full Courſe, 
a handful of Sand, and tell him that ſuch ſmall, ſuch contemprible Bodies, 
which one may blow away with one's Mouth, can reltrain the Rage of thoſe 
watry Mountains; will he not look upon it as a Wonder: But tell him 
moreover, that the Sea itſelf does, according to all Probability, produce 
that Sand, and thereby becomes itſelf a Bridle to its own fearful Power, 
according to the above-mention'd Experiment of Meſſieurs Hook and Pl, 
where it is ſhewn, that by the Evaporation of Salt- Water (which is conti- 
nually performed by the Heat of the Sun upon the Sca) a great Quantity of 
Sand is produced. Can he likewiſe think that a blind and ignorant Nature 
has beſtowed this Property upon the Salt-Water of the Sea, and there- 
by only preſerved ſuch flouriſhing Kingdoms and ſo many Provinces from 
Inundations, with caſting up whole Mountains of Sand out of the Ses, 
in Places that otherwiſe, by reaſon of their Flatneſs and Lowneſs, might 
daily expect to be ſwallowed up? Can he look upon the double Sand-banks 
placed along the Coaſts, which are like ſo many Walls and Bulwarks againſt 
the Incurſion of this all-deſtroying Sea-Enemy ? Can he obſerve the oblique 
Aſcent of the Shoar, in order to break the Force of the Sea, or the Heighth 
of the Downs that lie behind, without being obliged to own, that a great 
and adorable Engineer has vouchſafed thereby to fortifie this Country againſt 
an Invader, powerful beyond Conception, and which aſſaults them continu- 
ally ? The rather, becauſe one cannot imagine how it ſhould be poſſible that 
ſuch looſe Heaps of Sand are not entirely ſcatter'd by the Winds, when we 
ſee ſo often ſuch great Quantities thereof raiſed up and carried thro' the 
Air. Again, will any one ſay, that it is by meer Chance, that in theſe 
dry and barren Sands (which otherwiſe are hardly capable to produce any 
Plant) certain Herbs or Weeds do not only grow, bur are likewiſe propet 
to be tranſplanted, by Means of which theſe Sand-banks are defended again 
the ſcattering Winds, and the Downs brought and continued in their Places 
where they can be moſt ſerviceable ? 


Sc. LXVIII. The Sea-Weed the Support of Dykes. 


I x other Places, where the Sand is not in ſo great Plenty as in the 
Zuider-Sea, which is ſuppoſed to be formed by an Inundation from the 
Ocean, and which is only bounded by Dykes ; Experience ſhews, thatno 
better can be found for the making thereof, than that Sea-Weed which ve 
call Wier. Now can any Body imagine that the Hollanders, in this Cale 
ſpeak without Reaſon or Grounds, when they fetch from thence a Proc 
of a Go that preſerves their Country? Foraſmuch as they ſee, hey 
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Weed is produced even by the Sea, in great abundance, and the Dykes 
hereof are maintained by it. \ 


Secr. LXIX. The Engliſh Channel preſerves Holland. 


rer more; foraſmuch as all this does hardly ſeem ſufficient to ſecure 
uc Low-Countries from being buried under the Waters of the great Ocean, 
n any one imagine, that it is ordered by Chance that the Promontory of 
rae, and that great and noble Iſland of Great Britain make between em 
1 Streight or Channel, which is broad enough for a Fleet of Ships to paſs 
to, and yet narrow enough to hinder this dreadful Ocean, when it aſcends 
in its Flux, from diſcharging with full Strength his watry Mountains upon 
he Coaſt of Holland: Since either by wanting too much Time to pals thro' 
the Channel, it is carried back by a ſeaſonable Ebbing, or, as others think, 
becauſe the North-Sea growing continually wider on this Side, the Waters 
that low thro' the Channel cannot continue at ſuch a Height. — 
Experience teaches us, that for this laſt Reaſon the Tide of Flood runs five 
or fix times as high at Calais as in the North-Sea ; which is obſerved by 
Mr. Hartſceker, in his Treatiſe of Natural Philoſophy. 


Ster. LXX. The Cauſe of Ebbing and Flowing omitted. 


We ſhall paſs by the famous and great Motion of the Sea in its Flux and 
Reflux, or Ebbing or Flowing, as well as others that are not leſs wonderful ; 
foraſmuch, as the Cauſes thereof ſeem to be kept among the inſcrutable Se- 
crets of the Creator; referring thoſe that deſire farther Informations to the 
Opinion of the great Naturaliſts, ſome of which ſeem to carry along with 
them a great deal of Probability. 

This is certain, that the Waters of the Sea under the Moon, or nearly 
under it, do on both ſides of the Globe raiſe an exceeding great and convex 
Mountain, which daily ſurrounds the Earth. Now, that this cannot happen 
without diſturbing the Sea, even in its deepeſt Cavities and Abyſles, is 
plain enough. 

Mr. Mariotte has ſhewn (in his Book Du Movement des Eaux, p. 217, &c.) 
experimentally, that in running Waters, unleſs ſome particular Occafion in- 
tervenes, the Water at or near the upper Superficies, runs much ſwifter 
than that in the middle, or at the bottom ; for which reaſon, in great 
Depths of the Sea, notwithſtanding the Currents and Motions that may 
prevall at Top, it is credible, that the loweſt Waters are quite till, or move 
but very little; ſo that the ſame having ſtagnated for ſo many Ages, 
night eaſily be corrupted. 

Now, whether the Great Ruler does not likewiſe make uſe of thoſe Mo- 
ons and Toſſing of the Waves, to preſerve the Sea-Water from Corruption, 
ren to the very Bottom of them, to keep the Fiſhes and other Creatures 
ine, and the Air itſelf pure and ſweet, which might otherwiſe be infected 
nerey, we leave to the Judgment of the Learned: At leaſt "tis well enough 
own, how very uſeful the F lowing and Ebbing of the Sea is to Mariners, 
ticularly, when chey ſail out or into their Havens, where otherwiſe =_ 
might 
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280 The Religious Philoſopher. 
might be great Danger. You will ſee below, in Contemplation XXV. ſong. 
thing more relating to this great Phænomenon. 


SFr. LXXI. Mater beftowed in ſuch great abundance, and for ſo man) Au 
gratis to Living Creatures. 


BEFORE we quite leave this Subject, let us in the laſt Place beſeech a 
unhappy Philoſophers. ſeriouſly to conſider, that this Water, which brings 
along with it ſo great and ſo many Advantages, is to be found in ſuch great 
Plenty, -and to be procured by thoſe that want it, almoſt in all Places, for ro- 
thing. Cannot we ſee herein the Goodneſs of the Giver! And he that knows 
not how ſufficiently to value the Benefit, let him only repreſent to himſelf the 
exceeding Trouble and Concern that all Men are in when they apprehend a 
Scarcity thereof, as it happens ſometimes in beſieged Towns, and to the 
Ship's Company in a long Voyage. But beſides this, does not the Wiſdom 
of a Divine Dire&ion appear herein, that this Water is always abounding, 
and never fails, notwithſtanding that we might juſtly fear, that conſidering all 
the Occaſions whereby the Water may be either leſſen'd or corrupted, every 
living Creature would periſh with Thirſt ? 

How many Years, yea Ages, has this Water been moved by the Winds? 
been rolled along hard Beds? daſhed againſt Rocks? uſed in extinguiſhing 
Fire? ſerved for Drink to ſo many Creatures? drawn up into the Clouds? 
fallen down into Rains, and, by reaſon of its Weight, driven violently down 
Walls, Houſes, Mountains, Rocks, and other hard Bodies? been congealed 
into Ice, Hail and Snow? and finally been moved and handled in the rough- 
eſt Manner by different Powers? And may not every one then, with great 
Probability ſuppoſe that the Water, after having undergone all that is above- 
mention'd for ſo many thouſand Years, ſhould be worn out and have changed 
its Figure, or, which is the ſame thing, its Properties. So that any Body who 
knows how much all things are worn by a continual Uſe, by which they are 
certainly render'd leſs fit for Motion, could hardly be induced to believe, that 
one and the ſame Subſtance, after having withſtood ſo many and ſo great 
Shocks, between five and fix Thouſand Years, ſhould be able to preſerve the 
ſame Figure, Notwithſtanding which, we are taught by daily Experience, that 
the Waters of the Sea, of Rivers, and of Rains, have remained always un- 
changed, and preſerved their Nature and Properties. Can we not then ob- 
ſerve herein a Government, a Providence, not only ſurpaſſing all humane 
Power, but even all Opinions and Arguments? And is not the mighty Hand 
of a Great Preſerver viſible enough to all that will conſider this without Pre 
Judice? 

, Now if any Body ſhould object againſt this, that Water as wel) as all o- 
ther Subſtances, does undergo an Attrition, but that there is continually # 
much new Water produced by other Cauſes as that which is worn away 4td 
; otherwiſe waſted; yet that will not leſſen the Wonder, nor in the leaſt enertat 
this Proof: For if it be allowed, will there then be no want of a wiſe and 
powerful Direction to ſubſtitute continually an equal Quantity of Water '0 


that which is loſt by Attrition, and without which the whole Earth work 
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{all into Diſorder? And can any Body, upon ſuch an Hypotheſis, pretend that : 
comes to paſs by Chance or ignorant Cauſes, that there is juſt as much Wa- 
t produced as was worn away, or conſumed, by the various Uſes thereof? 
py then is not there more produced than was loſt? And why are not the 
Rivers, in ſo many thouſand Years, increaſed to ſuch a degree as to over- 
tow the moſt Part of the dry Land? Or, on the other Side, why is not the 
| Water diminiſhed ? Why is not there more corrupted or walted than is pro- 
brings lüed? And why are not the Seas, and all the Collections of Waters, evapo- 
1 great ned or dried up in ſo many Ages? Moreover, in caſe the Particles of Water 
for r0- were anywiſe angular or oval, why are they not become quite round, by a 

( perpetual Attrition againſt each other for ſo long a time, that being the laſt: 
al th Foure aſſumed by moſt Bodies after the Attrition of their Angles? And if 

bend theſe Particles are globular, why ate they not entirely crumbled to Atoms by 
tO the this inceſſant rubbing, and wearing, and ſtriking againſt each other, or, as 
Vildon ome Philoſophers fancy, turn thereby into the Subſtance of Fire ?. At leaſt, 

anding, the Eſſence of Water conſiſts in a determinate Figure of its Parts, how can 
mg" ch an Attrition happen without any Change in its Properties at the ſame 

even Wine that the Figure thereof is changed? And why is not Water, for theſe 

Reaſons, repreſented to us now under a quite difterent Appearance from what 


—_ it was ſeveral Ages ago? If we now add to what has been already ſaid, and 

* 7 if we conſider how much Water (according to the abovementioned Experi- 

; yy 4. nent of Mr. Boyle) can and will be turned into Earth by a continual Diſtilla- 

ö 1 7 tion cauſed by the Sun and the ſubterraneous Fires; how much is fixed and 
— ncorporated with, or converted into thouſands of Plants; how much is uſed - 
2 n the Compoſition of the Bodies and Humours of ſuch an infinite Number of 

145 Creatures; might we not with great Reaſon judge, that this continuing for 

tia gel thouſands of Years, and the great number of things which are made up of 

v who Ver in a great meaſure, being likewiſe conſider'd, it muſt have been long 

oh are ce exceedingly diminiſhed, if it had not quite failed. Nevertheleſs, we ſee 

po. har Nun this Water remains in the Quantity that is neceſſary for all our Uſes. 

0 gen Now let a Philoſopher, of what Sect ſoever he be, ſhew us whether this 
ure the en happen and continue unvariably (which alone is a Wonder) without the 


ich Drection of a ſuperiour Power and Wiſdom : For if the Care of a ſupreme 
, Director ever appear'd glaringly, it is certainly in this Caſe, in which he will 
en ob- en ſuffer his Creatures to want what is ſo neceſſary for their Preſervation. And 
why does not he argue juſtly, who thinks that at every Draught we take for 
v Hand MY nSviſhing our Thirſt (which, whatever you pleaſe to call it, conſiſts of or 
J i derived moſtly from Water) that we are bound to return our Thanks to the 


out Pre birer of this ſo wonderful, ſo agreeable, and ſo uſeful a Bleſſing, which He 
as all o- Nes out with ſo much Wiſdom for the Preſervation of all that live; to ſay 
— thing of our own Impotence, as big as we appear in our own Eyes, who 
120 1 t produce one ſingle Drop of this Element. Let then the moſt preſumptu- 
ear i” Atheiſt tell us how he, with all his imaginary Wiſdom, can prevent the en- 
viſe a fe Deſolation of this Globe, and the certain and unavoidable Death of eve- 


Vater to thing that breaths: And in caſe he finds himſelf unable to perform this 
b would i” Matter, can he ſtill imagine that he is only beholden to a meer and ſtu- 
fal pid 
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pid Chance, to Cauſes ignorant of their own Effects, and operating withgy 
Knowledge or Wiſdom, not only for the Diſcovery, but alſo for the bounti 
ful Participation of this moſt unvaluable Preſent ; and that thoſe, as iPnoran 
as they are, have been able to ſuppeditate a Means of furniſhing the Woll 
with Water? 

If now the very Atheiſts themſelves ſhall own it to be unreaſonable to think 
thus of Matters, as in truth they muſt, if they pretend to maintain their Ti. 
tle to Wiſdom, what need have we of more Arguments to confute them? 


CONTEMPLATION XX. 
2 Of the Earth. 


Sect. I. Tranſition to the Earth. nor e 


OW, if after having contemplated the Air and the Water, we paſs on N vhat 
to the EarTH, we cannot help affirming, that whoſoever ſhall main: Mio M 
tain that all the Qualities and Properties that are to be found therein, are to ¶ bodie 
be only aſcribed to mere Chance, or ignorant Laws of Nature, operating Win, « 
without Deſign, muſt cleave to a wonderful kind of Philoſophy, if he does In Be: 
not affirm the ſame againſt the Contradictions of his own Conſcience. that it 

It is true, that the Earth, as ſuch, and ſo long as it remains in its natural MW Ib ti 
State, cannot ſerve either for Meat or Drink to Men and Beaſts; but how- 
ever, that every thing living is ſupported and preſerved by its Fruits, is plain- 
ly taught us by Experience. 


Secr, II. The Earth produces Graſs, Corn, &c. dther ( 


Laer an Atheiſt, to fetch no Proofs from the Depth of Nature, caſt his I. 
Eyes, Firft, upon that common Herb, that contemptible Graſs which ſprings 
ſo abundantly out of the Earth, and feeds ſuch a number of Cattle: And, 1 ns 
Secondly, upon the various Kinds of Corn, whereby ſuch Numbers of Mer 
are likewiſe nouriſhed; and then let him conſider with himſelf, whether it be 
by Chance that the firſt grows of its own accord out of the Earth in ſuch a roduce 
infinite number of Places, and ſetves for Proviſion to the Cattle. And in | 
there were not ſuch a Diſpoſition in the Earth, that it produces Graſs in { 
vaſt a Quantity almoſt every where, without the leaſt Labour, or witholt This 
any Cultivation, what poſſible Means could have been invented for the nouril- Wi 
ing and preſerving alive ſo many Millions of living Creatures, which in then 18, 
ſelves have not the leaſt Fitneſs for tilling and ſowing the Earth? fe, an 


510. 
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Secr, III. Beaſts are Kitchens for the Grafs. 


1Orant FouxgrHERMOKRE, ſince he cannot deny neither, that tho' the whole World 
World were full of Graſs, yet all Mankind might periſh with Hunger, fince ſad Ex- 
perience has frequently taught us, in barren Years, that no body can live of 
Graſs ; will he again ſay, that this is likewiſe accidental, and without a wiſe 
Direct ion, that the Earth is adapted to produce Corn and other things, which 
ſerve Mankind for Food? And ſince Graſs ot itſelf is not fit for that purpoſe, 
that by being eaten of Beaſts, it ſhould be changed into their own Subſtance, 
and ſo become uſeful not only for Food, but even for Dainties too; inſomuch, 
that we may look upon Oxen, Sheep, and all other Creatures, that are taken 
by Men for Food, as ſo many living and walking Kitchens, in which is pre- 
4 pared the otherwiſe unprofitable Graſs, which thereby becomes good, whol- 
; ome, and palatable Food. 


Sect. IV. Convittions from the foregoing Obſervations. 


Ax p whereas the greateſt Philoſopher, with all his Wiſdom, cannot pro- 
duce one ſingle Grain of Wheat, or the ſmalleſt Leaf of Graſs out of the Earth, 
nor even inform us with Truth, how they grow and ſubliſt, and much leſs, 
what is the Cauſe that Graſs ſerves for Food to the Cattle, and yet can nouriſh 


{ , | ; . 
| ar; o Man betore it becomes Milk or Fleſh by the Changes it undergoes in their 
are to bodies: Can he then perſiſt in ſuch an Opinion, that it is without any De- 
Yerating ſign, or Knowledge, of a Providential Being, that there is this Analogy found 


he does Min Beaſts and Graſs, in Men and Corn, by which both are ſupported; and 
that it is one and the ſame Earth produces them both ? 

If this can be maintained, I don't ſee why one may not ſay, with as great 
n Appearance of Reaſon, that a Lock and the Key that is made and adapted 
to it, are both of them produced by the fame Iron, without Underſtanding 
and without Deſign. 

Let thoſe that would make uſe of ſuch Evaſions, conſider only how many 
ther ſorts of Herbs daily come out of the Earth; and ſince there are produ- 


natural 
ut how- 
is plain 


caſt his Ned Thorns and Thiſtles (to ſay nothing of Poiſonous Herbs) as well as Fod- 
1 ſprings er for Beaſts, and Bread for Men ; let him ſhew us the leaſt reaſon, why the 
e: Ard, l, namely Graſs, grows almoſt every where without any Trouble even in 
olf Ma e moſt ſolitary Wilderneſſes, where it feeds Harts and Hinds, and other 
ther it be Paß eating Creatures, in great abundance; whereas, on the contrary, to 
1 ſuch edace Corn and humane Food from the Earth, there is required ſo much 
4 * raf, Harrowing, Sowing, Weeding, Mowing, and ſo much other pain- 
aſs in oiling? 
r without I 7s has frequently put me in mind of the Accompliſhment of that Threat 


mich Gop pronounced to Man, at the Beginning of the World; Gen. iij. 
118, 19. Unto Adam he ſaid, becauſe thou haſt hearkened unto the Voice of thy 
ie, and haſt eaten of the Tree of which I commanded thee, ſaying, thou ſhalt not eat 
t: Curſed is the Ground for thy ſake; in ſorrow ſhalt thou eat of it all the Days of 
" Life. Thorns alſo and Thiſtles ſhall it bring forth to thee : and thou ſhall eat the 
bf the Field. In the fweat of thy Face "i thou eat Bread till thou return unto 
| the 


e nouriſh 
in the 


Sxct 
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the Ground; for out of it waſt thou taken; for Duſt thou art, and unto Duſt gat 
thou return. Now all this is true by ſad Experience; by which we are taugt 
how much Pains ate required to clear the Ground from Thorns and Thiſtles 
that it may be fitted for the Support of Mankind. bes 


Sicr, V. Different Productions and Powers from the ſame Earth, ph 
STrzoxGERr Demonſtrations of a Wiſe and Gracions God no Man cn ir 
juſtly require, than that which the Earth may teach every one who Conten. WM |; 
plates the Properties thereof. Nor 1s there any deep Philoſophy neceſlary for WW i, | 
ſuch Convictions. whe 
Bring a Man only into Meadows where the Graſs ſprings out of the Earth rob 
for the Cattle; or into plowed Lands, where the Corn grows for Mankind; i br 
into Gardens, where one ſees ſuch noble and retreſhing Fruits; into Woods, MM con, 
where one finds innumerable Trees which furniſh Materials for Building; i- been 


to a Kitchen and Phylick-Garden, where are a number of Plants and Herbs 
ſome of which ſerve tor Food, others tor Medicines in the Diſorders and D- be 
ſtempers of our Bodies, and for other Uſes; into Flower-Gardens, where n (0 
there appears an infinite Quantity of the molt charming Colours and Smells T. 
of various Powers and Effects. Then ask him, Whether he or any Body elſe, MW 62nd 
ever underſtood the Manner in which all this is produced in the Earth; and gon 
whether thoſe can be thought to argue ſo improperly, who maintain that all this could 
ſeems to them one continual Miracle and Demonſtration of a terrible, but no v 

leſs bountiful Gon, who, from one and the ſame Earth, is able to produce ¶ back. 
ſuch an unconceivable Variety of Plants. Let them freely maintain, purſuantM jnſtea 
to late Diſcoveries and Experiments, that there are Seeds, Plants and Stami-WM thouſ; 
na in all Seeds and Buds, which are expanded and augmented by additional Ih. 
N But how will he be able to deduce the Diverſity of Powers from the to wh 
ame Earth, after ſuch a manner as may give entire Satisfaction to the Learned Mind 


Stcr. VI. Conviftions from the foregoing Obſervations. Chanc 


Now if there ſhould be ſhewn to one of theſe unhappy Philoſophers, wo Wil, 
had never ſeen any Earth, a piece of black and uncomely Matter, would br 
not, upon contemplating all the before-mentioned Operations and Effects, 
take it for one of the moſt wonderful things in the World? And further, i 
ſome Body that were the only Poſſeſſor of this Earth, ſhould declare, that is 
had thus diſpoſed it by his Wiſdom, and would generouſly preſent him with 
a ſmall Parcel thereof, would he not reckon this noble Gift among his mot 
valuable Rarities, and ſhew ir to other curious Perſons as a very precio 
thing? And if it ſhould ſo happen, that one of thoſe ro whom he ſhould ſhe# 
it, ſhould ſay, that he did not think the Perſon that had prepared it, to 
wiſe or knowing; and, that altho' he had made ſuch a Mixture, it could mt 
be aſcribed to his Skill or Judgment, but only by mere Chance, or ſome other 
ignorant Cauſe ; would not even this Philoſopher declare, that great Wron 
and Injuſtice was done to the Maker of ſach a prolifick Marter ; and that rod 
the Aptitude and Property which this Earth has to produce ſo great 2 dite 


ſity of Plants, an irrefragable Proof may be drawn, that he who invented!“ 
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compounded ſuch a Mixture, muſt have had not only a particular Knowledge 
hereof, but likewiſe of all the Herbs and Plants which ſuch a Matter pro- 
juced; and conſequently mult be wiſer than Thouſands of other Men, who, 
tow learned ſoever they may be, if once the Earth ſhould fail, could never 
form us whereof it properly conſiſted, and wherein lay its Power or Fa- 
culty to produce all Sorts of Plants. | 

Let a deplorable Atheiſt himſelf make the further Application to what 
115 been ſaid : And foraſmuch as he will find that this Earth is diſpoſed 
in ſogreat an abundance, and for the ſervice of all Men throughout the 
whole inhabitable World; far from being any Want or Defe& thereof, this 
doble miraculous Matter is trod under foot by Men and Beaſts, and ſerves 
for Ways to Travellers: And whereas we ſhould have acknowledged an un- 
conceivable Wiſdom in the Preparation and Diſpoſition thereof, if there had 
been but a very ſmall Quantity of it in the World; ſhall we now doubt of 
tie Wiſdom and Goodneſs of the Great Creator, only becauſe he has been 
o bountiful and liberal thereof, and has communicated this wonderful Gift 
n ſo great an abundance to Mankind. | 

To (ay a little more upon the ſame Subject: Whereas every one would 
land amaz'd if he had ſeen but one Tulip, one Roſe, or one Lilly only 
growing out of ſuch contemptible Matter as the Earth appears to be, and 
could never be tired in praiſing the Wiſdom of Him who had found out the 
way of producing thoſe noble Flowers; ſhall we therefore now be more 
backward in acknowledging the Great Creator in his Perfe&ions, becauſe 
ſtead of diſcloſing to us one Wonder in one Plant, we daily diſcover a 
thouſand Wonders in as many Plants. 

| have often conſider'd with Wonder, the Obdurateneſs and Inſenſibilit 
to which the Cuſtom ot continually enjoying a thing is able to bring Men's 
Minds; that can make an unhappy Atheiſt beliere, that ſuch innumerable 
Trees, innumerable Flowers, and innumerable Plants are produced by meer 
Chance, at leaſt without Wiſdom ; whereas he muſt own, even againſt his 
Will, that the Man who could but find out the way of making one only 
julyflower or Tulip ſpring out of its Onion or Bulb, and the Structure of it 
ws endow'd with a wonderful Underſtanding, and great Inſight in the 
Laws of Nature. 

leave it now to their own ſelves, whether ſuch a Behaviour can be called 
reaſonable; and beg them, in order to be in ſome meaſure affected herewith, 
that they would contemplate the Earth and its Productions, not ſlightly and 
alter the uſual manner, but ſingle out any Herb, Flower, or Tree; and 
en taking in their Hands ſome of that Earth in which they grew, compare 
* with the ſaid Herb, Flower, or Tree; and finally fixing their Thoughts 
den one of thoſe particular Objects, ask themſelves, how many thouſand 
Tera] kind of Plants ſpring out of the ſaid Earth? and I don't think, at 
alt I don't hope, that they will conlider it otherwiſe than as an uncon- 
ate Wonder of Wiſdom. And ſince neither they, nor any one whom 
4 know, can produce one ſingle Clod of Earth, no bigger than a Mag's 

with all their Skill, and that if this Earth were not beſtow'd on them 
812 with 
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with a bountiful Hand for their uſe, ail things living would periſh with Hu 

ger, ought not this Favour of the great Benefactor to ſtir them up to Thall 
ſulneſs ? What then is able to do it? Certainly, if it had not been a gracious 
and powerful Go» that made this World with a wiſe Deſign, and who kl 
preſerves it in ſo proper a State, why does not this Globe of Earth conſiſt in 
all its Parts, as well as in ſome, of barren Sands and Rocks? And why ar 
Men and Beaſts (as has been formerly obſerv'd) of juſt ſuch a Structure, 28 
be fed and preſerv'd by the Produce of the Earth, and hardly by any other 
thing beſides? It a Man be to be convinced, one would think it impoſſl 
for him to contemplate all theſe things without ſeeing the Folly and Unteaſo. 
nableneſs of 4 theiſm. | 


Sect. VII. Earth is never conſumed, nor becomes entirely barren, 


WuarReEas now this Earth feeds every Creature, ſuch as Man in 1! 
Places, the Cattle in Meadows and Stalls, the Wild Beaſts in Woods and De- 
ſerts, Birds, Fiſhes, all ſorts of Inſects and creeping Creatures, ſuch 26 
Worms, Catterpillars, Flies, &c. in a word, every thing that has Life: for 
altho* ſome of them may make uſe of others for their Food, yet thoſe that 
ſerve for Food to others, are themſelves nouriſhed by the Fruits of the Farth, 
Moreover, whereas this Earth does daily bring forth from its Bowels an in- 
finite number of Herbs, Flowers, Plants, Shrubs, and Trees, for ſuch vati- 
ous Purpoſes, and has done the ſame for ſo many thouſand Years; can any 
one without Aſtoniſhment reflect, that fince ſo much Earth has been made 
uſe of to the ſaid Purpoſes for ſo many Ages, yet in ſo great a Series of Time 
it has never failed, nor entirely loſt its Fœcundity? For that otherwiſe the 
Fruitfulneſs of the Earth is leſſen'd by the contiſval Uſe of it, is well known 
to thoſe who have ſeen the ſame come to paſs in Land frequently ſown more 
often than they are willing. 


Secr. VIII. An Experiment to ſhew, that Air makes the Earth fruitful. 


Ask now theſe Philoſophers, ſo wiſe in their own Conceit, how they 
pretend to avoid theſe Miſchiets, which ſeem impoſſible to be obviated; 
and ſo to preſerve themſelves and all other Creatures from certain Death! 
And tho' ſome of theſe ſhould acknowledge on any other account, yet, 
can he think that it happens without Wiſdom and a determinate Purpoſe, 
that the Earth, which having loſt his Fœcundity by too long an uſe, is nir 
ed upon from the Clouds, and by being only turned up ſeveral times, and er 
poſed to the influence of the Air, recovers the ſaid Fœcundity again? Whit 
is otherwiſe laying the Land fallow, than turning frequently the Parts of it 
upſide down, and ſo affording an occaſion to the Air ro fructifie the ſame! 
Now, whether this happens by the means of a Nitrous Salt, which is 
much extolled by all the Gardeners, on account of its Fertilizing Powel5 
and which is produced in the Earth by the Air, we ſhall not here diſpute 
But the Matter of Fact has been experienced by me ſeveral Years 400 
namely, that the barren Earth of a Garden that had been long ſovt 


lying fallow for a Year, and having been frequently broke into ſmall = 
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cauſed the Seed, with which it was ſown the following Year, to grow very 
dick and ſtrong, without uſing Dung or any thing elſe to it, that we might 
te moſt certain of the Tryal. at 


Ster. IX. Conviftions from thence. 


Now if a Man would but only conſider theſe Methods of fertilizing the 
Ground, and afterwards earneſtly weigh the following Particulars: Firſt, 
That Air and Rain have the neceſſary Faculties of being ſubſervient to this 
Purpoſe. Secondly, That this is frequently performed by both of them, with- 
out the Concurrence of any human Labour or Pains. Thirdly, That hereby 
the Earth in Woods and Deſerts, remains in a Condition, tho” uncultivated, 
t0 — the wild Beaſts feeding therein with ſufficient Fodder; I ſay, after 
kaving underſtood all this, can he accuſe another of Stupidity, for humbly 
acknowledging the Goodneſs of the Great Preſerver and Provider of all 
Creatures ; becauſe he will not ſuppoſe (without Reaſon, as he himſelf does) 
that all this comes to paſs by Chance, and that no Wiſdom has been here 
uſed, or need to have been, to impart to the Air, to the Rain, to the Earth, 
to the Beaſts, all the requiſite and particular Qualities, by a particular re- 
newed Fertility of the one, to afford a conſtant Support to the other? 


It ſhould ſeem as if the Earth would be render'd Loathſome, by Filth 
and Naſtineſs. 

Ir all this be not ſufficient to make a deplorable Atheiſt obſerve the Finger 
of God; let him tell us himſelf, whether he could have order'd the Stru- 
dure of the Earth and of the things that are produced from it, with greater 
Wiſdom than that which he now ſees, at leaſt he cannot deny but that, 


I. ALL Plants, e Beaſts, proceed from the Earth: The firſt is 


Ster. X. 


plain in it ſelf ; and tg/prove it of the laſt, are not all living Creatures formed 
of the Fluids or Juices of thoſe that procreate them, or at leaſt expanded and 
r0!led out to their reſpective Magnitudes? Do not theſe Juices proceed from 
their Food ? the Food from Herbs and Plants? and theſe from the Earth ? 
$ that a continual Experience teaches us the ſame. Even Creatures that 
tand in need of Cloaths and Covering, receive it only from the Earth; the 
Wooll of Sheep, the Skins of Beaſts, Flax, the Leaves and Barks of Trees, 
00 all proceed from the Earth. 

Il, Tx ar nothing is everlaſting ; and that every thing living undergoes 
2 kind of Death, and thereby is abandon'd to Stench and Corruption, is no 
leſs certain than the foregoing. So that every thing, when it has ſerved the 
Purpoſes for which it was made, ſeems to be nothing more afterwards but 
an uſeleſs and loathſome Balaſt of the World, and fit to render the moſt 
wreeable Places (where Numbers of Men and Beaſts do reſide) deſerted and 
unhabitable by the Stench of ſo many dead Bodies and Carkaſſes 

Ill. Tur (to ſpeak only of living Creatures) all the Meat with which they 
we ſed, is converted in their Bowels to a loathſome Dung and Excremenr, 
be denied by no Body. Now if all that has ever been thus diſcharged 
by ſo many living Creatures as have been upon the Earth in ſo many Ages, 

oul 
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ſhould ſo remain in its diſagreeble Form and Qualities, without any Change; 
muſt it not be confeſſed, that it would have been ſufficient to render the 
whole Earth, and the Air ſurrounding it, exceeding nauſeous and loathſome 
to the Inhabitants? 

IV. App hereto, that ſo many Millions of Men and Beaſts, that 4 
only conſiſt of the Productions of the Earth, have been ſo many Ages in the 
World, that it would not have been poſſible, without the intervening Care 
of a ſuperior Wiſdom, but that the fruitful Earth would have been very 
much diminiſhed and conſumed : So that altho* this Globe had no Deſtru. 
ction to apprehend otherwiſe, yet every thing that lived upon it would 
finally periſh by the failure of the Earth's Fertility, and conſequently of Food 


Secr. XI. This Loathſomeneſs prevented, and Convittions from thence, 


Ask now an Atheiſt, whether he could ſufficiently praiſe the Wiſdom 
of ſuch a one as had found out a Method to prevent all theſe nauſeous 
and loathſome Inconveniencies ? And if he himielt could have done it, 
or could have taught Mankind the way whereby all corrupted ants, al 
the Carkaſſes of Men and Beaſts, in a Word, all other Putrified Bodies 
could be converted to a moſt profitable Matter, and to a moſt fruitful 
Earth, and even to ſuch a one as ſhould be capable of reſtoring Lands that 
were quite worn out and ſpent, to their former Fertility: 1 ſay if he kim. 
ſelf could have found out ſuch a Way, would he not think that he had laid 
a perpetual Obligation upon all Mankind? 

Now this is what we daily ſee come to paſs, and that without any Pains 
and Trouble on our Part. | p 


Sect. XII. The Circulation of almoſt all things from Earth to Earth; and Cn. 
vittions from thence. 


Can it be then thought that ſuch ingeniouſly contrived Bodies of Men, 
of Beaſts, and of Plants, proceeds all from the Earth, without the Concur- 
rence of a great Dire&or ? and having appeared in ſuch Forms, after a litrle 
while are turned to Earth again; which brings forth more, that are like- 
wiſe to undergo the ſame Fate. And can an Atheiſt be ſo void of all Reaſon, 
as to conceive, that ſuch a wonderful Circulation and Revolution of Things, 
during ſo many Ages, can come to paſs without a wiſe Direction? Whereas, 
if he were required to perform the leait thing analogous thereto by his 
Wiſdom, he would be forced to confeſs, that his Underſtanding did not ev 
tend near ſo far. | 


S rer. XIII. Several Texts of Scripture proving the ſame, and Convittion 
from the whole. 


Tur Wiſdom of the Almighty in his Holy Word has often plainly 
occurr'd to me, in which this unconceivable Circulation of Things, from 
Earth to Earth again, is mention'd with great Energy. We ſhall not 
now (peak of the firſt Production of all Things, according to which, Grals, 


Herbs and Trees, Gen. i. 11, 12. Living Creatures, ver. 24, 1 ant 
| en. 1 
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Gn, ii. 7. Man was formed from the Earth: Since this was done in a 

.rticular and unintelligible manner; but only obſerve from thence, that an 
Irfidel has not ſo much reaſon to look upon any thing mention d in this 
Chapter as impoſſible, foraſmuch as we are taught by Experience, even 
tow, that all theſe things come out of the Earth; and that what we daily ſee 
with our Eyes, does at moſt, only differ in the Manner from what is there 
related by Moſes. 2 

Now it is very credible that an Atheiſt, by whom the Manner how this 
was brought to paſs has never been comprehended, would not make leſs 
Difficulty in admitting, that all theſe things proceeded trom Earth, now at 
this time, it any one aſſured him of the Truth of ir, than he does, that it 
was ſo in the beginning, upon the Words of Moſes. From whence certainly 
zppears with how little Ground theſe unhappy Men contradict Divine Reve- 
ation, only becauſe that they don't underſtand it. And this their Blind- 
nes is ſo much the more to be pitied, foraſmuch, as if they only attended 
to modern Experience, they would neceſſarily be of another Opinion, and 
acknowledge, that there daily happens before their Eyes ſomething ana- 
logous to that which their Creator aſſured them of in the foregoing Text of 
Geneſis, but which they would not believe upon his Word. | 

To illuſtrate the foregoing by other very plain Texts; Could Solomon 
ſpeak otherwiſe than he does, about the Production of all things from Earth, 
and their Return to the ſame, in Eccleſ. iij. 20 ? All go into one place; all are 
of Duſt, and all return to Duſt again. And in Chap. xi). 7. in the following 
Words; Then 22 the Duſt return to Earth, as it was : where he calls Human 
Bodies (becauſe they proceed from Earch, and after Death are turned into. 
it again) even by the name of Duſt, At the ſame time acknowledging, that 
that which the great Jehovah had ſaid to the firſt Man, Gen. iij. 19. Til. 
thou return unto the Ground; for out of it waſt thou talen; for Duſt thou art, and 
unto Duſt ſhalt thou return, appeared even in in his time, to a diligent Ob- 
ſerver, to remain in the full force of Truth. So likewiſe the Compoſer of: 
the civth Pſalm, counting this among the Wonders of the moſt High, in 
wr. 29. where ſpeaking of Men, Beaſts and Fiſhes, he ſays, Thou hideſt: 
thy Face, they are troubled ; thou takeſt away their Breath, they dye, and return to 
their Duſt. Thou ſendeſt forth thy Spirit, they are created; and thou reneweſt the 
Face of the Earth. Several other places might be here quoted from the Holy 
Scriptures, in which mention is made of Things being turned to Earth,. 
which we ſhall now paſs by; only adding this brief Remark, that the great 
lnſpirer of this Word does not only point at the returning to Earth, but even 
to Dung alſo, Thus it is ſaid in Jeremiah xv). 4. and xxv. and xxxiij. of 
lan Men; and on Chap. viij. ver. 2. even of their Bones too; that they, 
fould be for Dung upon the Face of the Earth. And again, in Iſaiah, Chap. li. 
der 12. Who art thou, that thou ſhouldeſt be afraid of a Man that ſhall die, and 
of the Son of Man, which ſhall be made as Graſs. 
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Scr. XIV. Arn Experiment about Diſtilled Earth. 


Now as wonderful as the Matter of Earth has been ſhewn to be, yet it 
has been but very flightly examined in the preceding Ages; and tho in this 
laſt Age the Science of Nature has been more promoted than in ſeveral of the 
former, yet the Knowledge of the true Properties of the fruitful Earth does 
ſtill remain very obſcure, Now, that in ſo learned an Age the Enquiry into 
Nature ſhould be wholly neglected, is not to be ſuppoſed ; for which reaſon 
perhaps, the Difficulty of ſaying any thing concerning it upon ſure Grounds 
may be the Cauſe that ſo little is written about it. 

To ſay ſomething of its common Origin : That the Earth can be produced 
from Water, has been ſhewn betore, when we treated of the latter; and it 
appears from Boyle s Experiment, how Water by a continual Diſtillation, js 
turned into a certain Earth. But to ſay ſomething particularly about Fruitful 
Earth; many Plants (as has been more largely ſhewn in the foregoing Contem- 
plarton, $. IV.) grow out of Water, which Plants, being corrupted or rotten, 
yield a fruitful Earth; ina word, this is confirmed by daily Experience, name- 
ly, that all Beaſts and Plants may be converted into a Fruitful Earth. 

We ſhall torbear to deduce any general Hypothelis from hence; ſince we 
have not yet made ſufficient Diſcoveries upon which to found any certain 
Opinion ; and we are not aſhamed to own, with 'many others, that we do 
not fully know from whence and how Earth is produced : And that the Mo- 
dern Experiments, tho* they ſhow us many things, are not yet capable of 
imparting to us the right Knowledge of all that ought to be comprehended 
upon this Subject. | 

Now, ſince the Nature itſelf of the Fruitful Earth ſeems to have been but 
little enquired into as yet, I procured from an accurate Floriſt, one ſort of 

ſuch an Earth (for that there are ſeveral is plain from Experience): this Earth 
was compoſed of Cow and Horſe-Dung, mingled with Sand, and had been 
cleared from Stones by ſifting ; I diſtilled it in a Glaſs Retort, and found that 
it yielded a Liquor, which being mingled with the Acid Spirit of Nitre, boiled 
up, or efferveſced, to uſe a Chymical Word, the Quantity of this Spirit 
was in Proportion to that of the Earth; there likewiſe proceeded from it a 
dark ſtinking Oil. HY, 1105, Bp 

Thus we alſo find, that rotten Plants and Herbs (among which this Dung 
muſt be reckon'd, ſince it proceeded from Graſs, which is the Food of Cows 
and Horſes) yields a Sal Volatile, and the like kind of Oil, as is well known 
to thoſe that deal in Chymiſtry. PO 

Now how this Property of the Earth can contribute to the Production of 
all Plants, and to the farther Fertility of the Earth, I ſhall not enquire here; 
ſince theſe Diſcoveries are more proper to carry us on to others, than to tht 
concluding any thing that affords the requiſite Certainty. 
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vcr. XV. The Earth produces Inſtruments fit to be apply d for the rendering it- 
ſelf more uſeful. 


yet it 

In this Axp that a Sceptical Mind may be more powerfully convinced of the Wil 
of the on and Goodneſs of Him that formed the Earth: Let him conſider with 
1 does inſelf, how a Man that muſt live by the Earth, is born unfit and unable to 
y into Cultivate the lame without any Inſtruments. Can he then ſee no Deſign of 
ealon, iss Creator therein? That this ſame Earth is not only diſpoſed to produce 


Wood, but likewiſe Iron, of which Piows and other Tools proper for Tillage 
ire compoſed. Now it was impoſſible without Fire to extract this Metal 
om the Matter with which it is mixed in the Mines, as it is well known to 
and it the Mineraliſts : So that tho* a Man were ſufficiently provided with Earth, 
on, I's Wilood and unwrought Iron, yet he would ſtill want that which was neceſſary 
ruitful do render thoſe things uſeful to him. But now again, continual Experience 
ontem- has taught all Men, that the ſame Earth does likewiſe furniſh the neceſſary 
otren, Materials of Fire, for making thoſe things that are wanted; and that Wood, 
name- coals, Turf, and the like, are of its Production; by which not only Iron is 

ſepatated and purified from the foreign Matters that cleave to it, and is con- 
e We erted into the Inſtruments for Plowing and other Uſes; but moreover, that 


ertain We raw Fruits, which are likewiſe produced by the Earth, are ripen'd and 
* do Hageſted by the Fire, and ſo render'd fit for Food. 

Mo- 

le of WW:cr. XVI. Of Alchymiſts, and an Explanation of the Texts in Exod. xxxii. 20. 


and Deut. ix. 21. about Gold. 
Now ſince we have here made mention of Iron, ſo far as it relates to 


n but ultivating the Earth, there would have been a large Field to treat more mi- 
rt of utely concerning the ſame, and other Metals and Minerals, ſuch as Lead, 
Earth Tin, Copper, Silver, Gold, and Precious Stones, which ate all the Fruits and 
| been froductions of the Earth: Bur I ſhall only make theſe two Remarks ex paſſant 
— bout Gold: Firſt, How many Alchymiſts (to be pitied for their Folly, if 
01 


dot deſpiſed for their miſtaken Avarice) were found in the laſt Century, who 
tt nothing unattempted to make Gold from other and cheaper Matter. In- 
umerable Things were tried by innumerable Methods, to compaſs this End; 
ot only by great and eminent Perſons, but by thoſe of a middling and ſmaller 
nderſtanding ; but all in vain hitherto : And the only Fruit that is to be 
taped thereby, has been, that from hence a ſtrong Proof may be fetched to 
dvince thoſe conceited Philoſophers, who imagine they underſtand every 
ing, of the defect of their Judgments; and that ſomething has place in Na- 
ure, concerning the Production of things, which far ſurpaſſes their Wiſdom. 
Fand, What I find myſelf obliged to inſert here, is an Anſwer to the Ob- 
«ions which many Unbelievers have brought againſt the Authority of the 
books of Moſes, We read in Exodus xxxii. 20. that Moſes took the Calf which 
(the Iſraclites) had made, and burnt it in the Fire, and ground it to Powder, 
he ſame Story is expreſſed in Deut. ix. 21. in theſe Words; I took your Sin, 
Calf which you had made, and burnt it with Fire, aud ſtamped it, and ground it 
aal, even until it was as ſmall as W Aud here our Adverſaries _ 

t they 
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they have diſcover'd a great Argument againſt the Divinity of this Kg 


Word; foraſmuch 4s all the Experiments that have been made upon Gy dat 
cven by keeping it whole Months in our ſtrong Fires, hare always hither, ne 
taught us, that it can only be Melted, and not Burnt in ſuch manner as tobe : 
beaten to Duſt : Wherefore, according to them, this burning, and aſterwaa 4 
grinding to Duſt, ſeems to be entirely contrary to the Nature of Gold, No ol 
not to return for Anſwer what has been already ſaid by many very lear;c4 WM mo 
Expoſitore, in order to remove this Difficulty, and whom they, who are c- pea 
rious, may conſult; I ſhall only add, 12 

Firſt, That altho' Gold in itſelf, and alone, is uncombuſtible, and (ren; nac 
uncapable of being reduced by our Fire to ſuch a Condition as to be ſlang: WM tion 
to Duſt; yet it may be done by the Addition of ſome other Matter, as C-. WM req! 
miſts know very well; and ſo do they particularly, that make colout'd Clas | 
and Counterfeit Jewels, which, by mixing Gold with them, acquire the Ce. (ach 
lour of Rubies, and which, together with the ſaid mixed Gold, can be beate 4 
to Powder. Now it is not ſaid in that Text that Moſes uſed no additions if very 


Matter to bring the Gold to ſuch a State; ſo that for this reaſon their Ag had 
ment will not pals. Ray 
Secondly, This Argument is not concluſive, No body knows how Guld cn is, t 
burnt, therefore Gold cannot be burnt ; For if this be good Logick, they muſt pro- has | 
ceed and ſay farther, No body knous how Gold can be produced, therefore Gold ur abo 
not be produced ; which Experience teaches us to be talie. whil 
Bur, Thirdly, to convince theſe miſerable Seckers of Objections beyond! 
Reply, that it is by ro means inconſiſtent with the Nature of Gold to be this 
, burnt by Fire, as alſo that it can be beaten to Diſt without any Mixture & F 
Addition, we need only refer them to the Experiments performed by gre 
Burning-Glaſles, ſome few Years ago. 


Sect. XVII. Gold may be burnt and reduced to Duſt. 


Tuus, in the Hiſtory of the Royal French Academy, 1699 p. 113. we fil 
this Obſervation mention'd among thoſe of Mr. Tſchirnhaus, the Inventer d 
the ſaid Burning-Glaſſes; That all Metals being placed in the Focus oft 
Burning- Glaſs, will run into Glaſs ; and that Gold in its Vitritication, all: 
med a fine Purple Colour, 


But very nice and accurate are the Obſervations which Mr. Hombergh mic 0 
upon Gold in the pure Fire of the Sun, in the Year 1702. P. 186. and 17018 by 
p. 50. as it is largely related in the Memoirs of the ſaid Academy; we name 
aſter having acknowledged that Gold is not diminiſhed in our common Fir Face 
it is ſhewn, that by ſuch a Collection of the Rays of the Sun in a Focus, ol blow 


very near it, Gold is evaporated and turned partly into Fumes, and pan 
into Glaſs; which, as the Author himſelf expreſſes it, p. 189, 190. # a 
Conver fion of this heavy Metal into a lighter Glaſs. At the end of the Memolt 
we find theſe Expreſſions; and thus we ſee by theſe Obſervations, that the Ila u 
bad formed to ourſelves in Chymiſtry, of the Fixity or Faſineſs of Gold, cannot dus 
any longer Nor 
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Now I ask thoſe who have h. therto made this Text of Scripture a Founda- 
ation of their Infidelity, whether they muſt not confeſs, that their Argu- 
ments are quite defeated, after the making of this Experiment; and that Gold 
is really burnt when it is partly evaporated, and partly changed into Glaſs ? 
At lealt, it is a Chymical Truth, that Evaporation and Vitrification is the 
only thing that can be underſtood by Burning, if we take that Word in its ut- 
noſt Force. Beſides, that hereby Gold, which does not otherwiſe eaſily ap- 
pear capable of being made ſmall by any Beating or Grinding (tho? in the 
alt Age a famous Chymiſt has ſhewn us, that it may be done by a Mill 
made on purpoſe) is brought into ſuch a Condition, that after its Vitrifica- 
tion it may be ground to Duſt. So that we here ſee all the Circumſtances 
required by the Text, come to paſs in the Buſineſs of Gold. 

| do not ſay that that Man of GOD, Meſes, did in this Caſe make uſe of 
ſuch a Burning Glaſs, ſince the firſt mention of thoſe Inſtruments is made by 
Ariſtophanes (ſee the Hiſtory of the Royal Academy of Sciences, 1708 ;) but they were 
ery imperfect, and like round Balls. It would have been ſufficient, if he 
had the Knowledge of any ſuch Fires as were ſo Pure and Strong as theſe 
Rays of the Sun thus collected. But that which is properly before us here, 
is, that from this Experiment it is plainly and undeniably ſhewn, that what 
has been ſaid about the Burning of Gold, is poſſible : And, as has been ſhewn 
above, Moſes might have made uſe of the ſame or other kind of Mixtures, 
which the ſaid Text does not exclude. 


SFcr. XVIII. About Precious Stones. 


From Metals it ſcems as if we ought to pals to the Conſideration of Pre” 
cious Stones; which if they be not beholden to the Earth for their Origin, 
it leaſt almoſt all of 'em are found in and about the ſame. Thoſe who ac- 
knowledge the Greatneſs of an All-creating G 0D, may in this laſt Inſtance 
remark how gracious and bountiful he has been to Mankind, by taking care 
even for. Ornaments |. kewiſe, and by preducing our of the Earth, Creatures 
of ſo noble a Luſtre for that Purpoſe ; by rendring them ſo far wonderful, that 
ſome, and the chief of *em, do excell in Firmneſs and Incorruptibility, every 
thing that is yet known; whilſt in the mean time their particular Structure 
has remained a Secret to us for ſo many Ages. 

One of the Properties of Diamonds, till then unknown, has been diſcover'd 
by Mr. Boyle, and ſince taken notice of in the French Academy, 1707. p. 1. 
namely, that a poliſh'd Diamond being rubb'd againſt a Glaſs, will, in a dark 
_ produce a Light as clear as that of a Burning Coal when ſtrongly 

lown. 


Secr. XIX. Atheiſtical Objeftions anſwer'd 


ID myſelf obliged to ſay ſomething of the other Stones, tho? leſs valua- 
ble; not that I am able to demonſtrate the wonderful Ends of the Creator in 
them, but only to obviate an Argument which the Atheiſts raiſe againſt the 
Ul of ſo many Rocks and other kinds of Stones, which ſeem to them entire- 


ly unneceſſary, 
2 They 
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They think they have here met with ſomething which does as it we, 
favour their unhappy Notions ; to wit, that if there be a God who hy 
made all things with Wiſdom and Goodneſs, to what purpoſe then has he 
made ſo many uſeleſs Flints, ſo many Rocks and Stones, that ſeem to be 
good for nothing ? 

But will theſe miſerable Philoſophers, ſome of whom are otherwiſe Men 
of good Senſe, pretend to offer ſuch an Argument, that becauſe the the Uf 
of thoſe Stones is hitherto unknown to them, therefore they have none 
nor yield any Service to the Creation ? 

To be convinc'd of the Vanity of ſuch an Argument, let them only Po 
into the Shop of any Artificer, and view the numerous Tools he uſes u 
his Trade, moſt of which ſeem to be uſeleſs, becauſe they don't underſtand 
the Deſign and End of the Workman ; but when they behold the Wenz P 
produced thereby, they cannot forbear wondering at the Skill by which the s 
ſaid Tools are adapted to the Service they perform. Now if they obſerve WM the 
ſome things upon this great Theatre of the Earth, the Uſe of which is un- WM hen 
known to them, can they indolently go on in denying the Wiſdom of hin WM then 
who made them, and ſtiil maintain that there is no Service in them? Eſpe- Deſe 
cially, ſince following Diſcoveries have frequently ſhown, that things which 00 
were thought to be of no kind of uſe, have eminently contributed to render 1 h 
Mankind very happy. It was but a little while ago, that ſuch a Philoſopher I „ves 
advanced, that Hills and Mountains were not only uſeleſs, but prejudicial WM S0 
to our Globe; whereas, if he had receiv'd the Obſervations and juſter ¶ zre ( 
Concluſions of wiſer Men, he muſt have been convinc'd, that in many places MW Wiſg 


the Earth would not have been habitable at all but by the help of Moun- WM the t 


tains, becauſe without them the Country would have been burnt up with 
Heat, and all the living Creatures ſuffocated with Thirſt. And let ſuch 1 
Man tell us, whether there be not more Wiſdom ſhown in making a ham 1; 
Stony Bed for a rapid River, and Rocks to baffle the Rage of the Sea, and WM Glot 


to ſupply Iſlands for the Advantage of Navigators, than in the moſt fruitful N that 


Gardens or Meadows ? | ever 
Secr. XX. Concerning the Loadſtone. ne 


He who had never ſeen a Loadſtone before, would according to tit WM inpo 
Philoſophy of Ignorance (for thus we ought to ſtile-the Philoſophy of thole tat 
Men, who, becauſe they cannot diſcover the Uſe of any thing, do theretore Wi :ccor 
preſently conclude that it is uſeleſs) think that this Stone is one of the into t 
moſt uſeleſs things that Go p has created; to ſay nothing of the contemptibe W ence 
Appearance of it. than 

But in caſe he were afterwards informed, that this Stone had not only te WW: plz 
Property of attracting Iron it ſelf, and of rendring that Iron capable et 
draw other Iron to it; (and this it does in ſuch a manner, as even in the 
preſent Age, after ſo many Obſervations, with which whole Books at Bier 
filled, is confeſſed to be ſtill unknown by all true and unbyaſſed Philoſophe!s! WI 
Could he then forbear to look upon this deſpicable Stone, as wonderful! Ages 


But 
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But in caſe one ſhould diſcloſe to him afterwards thoſe Properties thereof,. 
by which it makes a Needle point to the Northern Parts of the World, and 
by that Means chalks out a Path in the midſt of the Sea for Ships, inſomuch, 
hat without it none durſt venture to launch out into the great Ocean, and 
i Communication between thoſe Parts of the World, that are ſo remote 
om one another, would be entirely interrupted : Would he not then, when 
te (aw the Merchandize and Product of other Countries, which are attain- 
thle by the help of this Stone, pronounce it to be one of the moſt uſeful 
things in the World, and own himſelf, with the utmoſt Gratitude, obliged. 
to receive it as a molt valuable Preſent from a generous Benefactor? 


Secr. XXI. When the Virtue of the Loadſtone was diſcover d. 


Bur laſtly, when he adds to all this, that the Power of attracting Iron 
was long enough ago known to the Ancients, whereas that of finding out 
the North, and of ſerving for a Compaſs to Mariners was concealed from 
them ; and that upon this occaſion not only Chriſtians in general, but among 
them, likewiſe great Mathematicians have obſerv'd that which is noted by 
Deſchales, in the Preface of his Mathematical World, namely, that about 
zoo Years ago, it pleaſed the great Go p to reveal this uſe of the Loadſtone, when 
he had decreed, according to his Divine Providence with' reſpect to Mankind, to 
reveal his Service and his Son to thoſe Nations that were ſeparated from us by the 
whole ſpace of the Ocean. Will he judge that the Sentiments of thoſe Perſons 
are ſo groundleſs, who acknowledge in this Stone, and the Uſe thereof, the 
Wiſdom of Go p, and his wonderful Direction and Rule over all things, at 
the time of the Diſcovery of the Properties thereof. 


SCT. XXII. The Roundnefs of the Earth. 


Ir we now paſs on from the Matter of the Earth to the Structure of the 
Globe itſelf, as it conſiſts of inhabitable Land and Water ; could any Body 
that ſurveys with his Eyes the appearing Plane and Flatneſs thereof, have 
ever admitted it into his Thoughts, that the ſame is Round? And not much 
rather, by what he might conclude from the Motion of heavy Bodies down- 
wards, affirm, with many of the moſt Learned of the Ancients, that it is 
impoſſible to aſcribe a Globular Figure thereto ? Foraſmuch as thoſe things 
that are under us, if they exerted their Gravity after the ſame manner, and 
«cording to the ſame way, would ſeem to have no Support, but muſt fall 
Into the Air, which is below them. Whereas, nevertheleſs, modern Experi- 
ence teaches us, that the greateſt Wiſdom cou'd have contriv'd no Figure 
nan that of a Spherical or exactly Round, in order to make of ſo ſmall 
zplace, ſo great and noble a Theatre of numberleſs Wonders. And can any 
me then ſatisfie himſelf with the bare Aſſertion, that this Globe of the 
— »= be ſuch a Figure by Chance, or at leaſt without any Ua- 

nding 

What various Opinions have there been concerning its Shape in former 
Ages? With reſpe& to Aſtronomical Obſervations, by the Roundneſs of 
= adow upon the eclipſed Moon, and by the Remarks, that upon * 

2 ca, 
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Sea, the Maſts of the Ship are ſeen before the Ships themſelves ; and thy 
the Ships may be ſeen by ſtanding upon an Eminency, beyond the intetpo. 
ſing Conveaity of the Earth, which could not otherwiſe be ſeen, Thi; 
render'd the Globuiar Figure of the Earth very probable, till the ſame wi 
afterwards farther proved and confirmed experimentally, by ſeveral Voyage, 
round the whole Earth. | 

If People in thoſe dark Times had not ſo much relied upon their Under 
ſtanding and Argumentations as many do at preſent, and if they would haze 
given Credit to what the Great Creator of the Earth has ſaid himſelf con. 
cerning it, they would have long ſince been ſatisfied of the true Form of 
the Earth : See Iſaiah xl. 22. It is he that fitteth upon the Circle of the Earth 
Can any thing more plainly expreſs the Globular Figure of the Earth? 


Secr. XXIII. The Earth is a flattih Bowl, 


Sid c we are now ſpeaking of the Figure of the Earth, I carnot wel 
paſs by that Text of Jeremiah vi. 22. Thus ſaith the Lord, behold, a Pecple comet 
from the North Country, and a great Nation ſhall be 1a:ſed out of the ſide of th 
Earth : Which words do likewiſe occur in the ſaid Prophet, Ch. xxxi. 8, 
and Ch. l. 41. according to which the North is ſtiled the Sides of the Eaith. 

Now by the Sides of any thing, for Inſlance of a Plank, of a Beam, of 
a Ship, of a Man, or Beaſt, &c. we are wont to underſtand thoſe Parts 
of the Circumference thereof, between which the Bodies themſelres arc 
Smalleſt or Thinneſt, or otherwiſe between which the ſhorteſt Diameter 
thereof lyes. 

Wheretore, if we ſuppoſe that the Earth is not perfectly globu'ar, but 
that the Axis of it, or a Line drawa from the Northern to the Southern 
Pole, is ſhorter than a Diameter at the Eq ator; and that all the Diame- 
ters of the Earth are longer as you approach the Equator, and fhorter 4s 
you go towards the Poles, the North and South Parts may be deemed both 
the Sides of the Earth. 

Now *tis well enough known to thoſe that have look'd into the latel 
Obſervations of the accurate Moderns, that tho* they are wont to term the 
| Earth a Spherical Body, without having any regard to the Incqualities th 
may be occaſion'd therein by Mountains and Vales, yet it is not perfect) 
globular, but has a greater Protuberancy under the Equator, and grows 
continually lower or flatter towards the Poles. 

Upon the Obſervation, that the Pendulum of a Clock at Caienne, near the 
Equator, muſt be 14 of a Line, or of * of an Inch ſhorter, to ſtrike exact 
ly a Second, th.n ir was neceſſary to be at Paris. Mr. Huygens, in his Tr 
tiſe of Gravity, aſſerts that the Earth is flatter at the Polcs. 

In Sir Iſaac Newton's Princip. Phileſ. Prop XIX. Lib. 3. we fee the ſame; 
as likewiſe in Dr. Gregory's Aſtron. p. 36. and 268. and in Mr. Ii ifa 
Praleft. Phiſ. Mathem. Prop. XCIII. Corol. 2. we find theſe Words, belide 
what is ſaid in other Places thereof; Since it is Inoum by Obſervations and Ext 
riments, that our Globe is aftually higher at the Equator than at the Poles. In tte 
Hiſtory of the French Academy, 1700, p. 144. and in the Memoirs, 5. 1 
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d tha ve find Obſervations taken at Lisbon and Paraiba in America, which ſcera 
Nerpo- apreſly to confirm® the ſhortening of the Pendulum in the Approach to 
This the Equator, and conſequently go prove the greater Flatneſs of the Earth 
de Was xt the Poles, tho' the exact Greatneſs is ſcarce to be determined by theſe 
'Oyaves Obſervations. : | f FELT 
But that we may not be liable to the Difficulties and Objections that 
Under- gabe made againſt the Hypotheſes uſed by ſome for the Proof thereof, 
Id hae t is very remarkable, what is ſaid upon the ſame Subject, in the Hiſtory 
If con. oc the ſaid Academy for the Year 1701. p. 120. and in the Memoirs, p. 237. 
'orm 0! G. where Mr. Caſſini, carrying on the Meridian of France to the Pyrengau 
e Earth Mountains, by order of the King, has nicely meaſured che Length of each 
th? N:gree of the ſame, and found in 7 Degrees between the Parallels of Ami- 


ens and Coljure, which he has compared with each other, that the Quantity 
of each continually increaſed as they drew nearer to the Equinoct. al, and 
conſequently decreas'd as they approached to the Poles. So that, wichout 
conteſting too ſtrictly the exact and Geometrical Figure of the Earth, and 
le of the FM without admitting any Hypotheſis tor a Foundation, in caſe what Mr. Caſ< 
xxx1. 3, WF { has really found in each of theſe Degrees, obtains in all of em from the 
e Ea tl. WF Equator to the Poles, certainly the Equator or Equinoctial itſelf is great- 
cam, of WW er than any Meridian or Circle paſſing thro' both the Poles: And the Earth 
ſe Parts is really Globe, but a little flattiſh at the Poles. The ſame may be obſer- 
Ives arc WF ved by the help of Teleſcopes in the Panet of Jupiter itſelt, and was ſo 
Mameter WF done by Meſſieurs Caſſini and Flamſtead; See Whiſton's Prop. 93. and others. 
Now, whether this be the Experiment of which Mr. ¶hiſton makes men- 
tion in the place above-quoted, I know not, becauſe I do not find them 
added to it. This is certain, that this Author, in his Prælect. Aſtron. II. 
Prop, IT. p. 8. of the Earth, ſays, that it is nearly, or almoſt Spherical; yet 
with ſo little Difference, that he reckons them among thoſe Trifles that are 
not worthy to be taken notice of in Aſtronomy, becauſe the Difference 
which the ſma.l Flatneſs thereof may occaſion, is in a manner inſenſible. 


Secr. XXIV. The Gravity of all Earthly Bodies. 


Inu Av oftentimes conſider'd with great Aſtoniſhmenr, that wonderful 
Motion which the Philoſophers call Gravity, or Heavineſs, and by which- 
every thing that we know upon the Earth is attracted or driven down and 
towards this Globe. 

| ſhall not here relate nor diſpute the various Arguments of Philoſophers 
about the ſame ; whether it is to be conſider'd as accidental only, and whe- 
ther it be occalion'd by the Highneſs of other Bodies, which force the heavier 
downwards, This is however true, that all Corporeal Things that are 
own to Mankind upon this Globe, have their Gravity or Weight, not 
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we accoting the Air and the Fire, nor even that fine and pure Fire itſelf which 
1 7 las firſt paſſed thro' Glaſs : All which, according to the Diſcoveries of 
wk theſe Times, have been viſibly proved by a nice Balance to have their 


Veight, See Boyle de penetrabilitate vitri a ponderabilibus partibus flamme. 
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Yea, that the pure Light itſelf, being collected by a Burning- Glaſs, may be 
united to other Bodies, and render them more heavy, will be ſhewn here. 
after in Contemplation XXIV. by the Experiments of Monſieur Hymberg, 

Now how ſtrongly this Gravity operates, does even appear from the 
Preſſure of Bodies, which do otherwiſe ſeem to be without Motion. From 
hence it is we ſee great Ships ſink, and oftentimes very ſtrong Floors 6 
Houſes fall in by being over-laden. 

Now I ask any reaſonable Perſon, whether he can believe, that ſtupid and 
inſenſible Things, which cannot produce the leaſt Motion in Themſelves 
are capable of obſerving ſuch exact Laws without the Direction not only 
of a Powerful, but likewiſe of a Wiſe Being? For in Caſe C be the Centre 
of the Earth (Tab. XV. Fig. 3.) and the Circle drawn from thence be a great 
Circle upon its Superficies, and the Lines FG, HI, KL, MN, that touch the 
ſaid Circle, repreſent the Horizons of each Place; every one knows, that if 
a Stone, or other heavy Body, were let fall at A, it would move according 
to the Line A C; if at B, according to BC; at D, according to DC; and 
at E, according to EC: and that this is a true Poſition, is well known 
to thoſe Pilots that have ſailed partly or wholly round the Earth, who 
muſt all bear Witneſs, that ſuch is the Method of their Fathoming in the 
different Places in which they happen'd to be. 

Now let the Cauſe of this Gravity be ſuch, as every one, according to 
his own Philoſophical Syſtem, ſhall think fit; yet he muſt nevertheleſs 
acknowledge, that without this Property the Earth would be uninhabitable, 
eſpecially if he comprehends what has been ſaid above concerning the 
Weight of the Air and Water. 


Sect. XXV, and XXVI. The Centre of the Earth is a Nothing. 


No w, not to ask whether any one can imagine that it comes to paſs 
without a wiſe Direction, that a Body wholly ignorant and inſenſible, being 
placed at A, ſhall move from A to C; and being at E, from E to C 
along a ſtreight Line directly oppoſite to it; and that in all Places where 
any Body falls down upon the Earth, it ſhall always chuſe the neareſt and 
ſhorteſt Way to the Centre thereof: Thoſe who ſeriouſly contemplate this 
great Wonder, that all Bodies, how large and unweildly ſoever they be, 
without the leaſt knowledge of what they themſelves are doing, will move 
with ſo dreadful a Force towards a Mathematical Point, to a mere Ew 
Rationis, which has no Exiſtence out of the Thoughts of him that conceives 
it; and (tho' it may be juſtly called in Bodies, a perfect Nothing) will yet 
remain hanging to it : Can they, without acknowledging the Wiſdom 0 
Go in his Holy Word, read the Expreſſion made uſe of by Job, ch. xx!l. 
V. 7. He hangeth the Earth upon Nothing ? | 

As great a Paradox as this may appear to be, the obdurate Atheilt, if 
he underſtands any thing of the Mathematicks, muſt own, that it is an ui- 
deniable Truth, as the Holy Penman has there expreſſed it. Is not every 
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Enquiries? Does not this Heavineſs eauſe every thing to deſcend towards 
he Center of the Earth? Does not the whole Body of the Earth diſpoſe itſelf 
o a Circular Figure about the ſaid Center? And therefore in the very Words 
of Jub, does not che Earth by ſuch Gravity hang upon nothing on all Sides? 
b not then the Centre a perfect Nothing in itſelf, and exiſts only in the Idea 
of Men 2 Why do we hear Euclid. Defin. I. Lib. 1. deſcribe the ſame thus; 
4 Point is that which has no Part? And to ſhew that the following Mathe- 
maticians held it to be no Part of Matter, ſee what Clavius ſays of it in his 
Annotations, namely, that xo Example can be given of it in material things. 
Thus we ſee that H/biſton, in his Treatiſe abovemention'd, Prop. LXXXVIII. 
Col. 2. ſays, that the common Centre of Gravity of things in this World, 
beirg only a Mathematical Point, is plainly a Nothing. The like Teſtimo- 
nies one might produce from more Mathematicians. Now if it be not ma- 
terial, what is it then other than a Nothing in material Things, and a mere 
Notion only, that we form to our ſelves of the Bounds or -Ltmits-of ſome- 
ming? The Reaſons produced by true Mathematicians, to ſhew that a Point 
is without Parts and Magnitude, may be found by thoſe that are unexpe- 
rienced in theſe Studies, = who are therefore ſhock'd at this Aſſertion,) 
eſewhers, this not being the proper Yu for it, it 7 ſufficient for our 
purpoſe to have prov'd the Truth of Job's Words, and ſo far to have con- 
ider'd the Nature of Gravity, as to ſhew, that it is impoſſible for any one 

to aſcribe it to Chance, or to ignorant Laws of Nature; becauſe if any Man 

can imagine that a Body being ſucceſſively put into numberleſs places all 

round the Earth, can always move itſelf by numberleſs different ways to its 

only Centre by meer Chance, or without the Direction of a wiſe Being, he 

mult be deplorably blind. It ought therefore to be imputed to the Will and 

Power of Go p only, eſpecially ſince no Man hitherto has been able to 

ſigh any other ſatisfactory Cauſe : Inſomuch, that after all the Diſputes 

ind Cavillings about it, the greateſt modern Mathematicians and Enquirers 

Into Nature have been forced to come to this Concluſion, That Gravity is a 

general Law, and as old as the World itſelf ; and that Go p was pleaſed to 

ſtamp it upon Matter in the Beginning; and, that therefore we ought. no 

more to ask how it comes to pals that all Bodies gravitate, than how it 

happens, that they are moved. It is well known, that this is the Language 

of ſome of the greateſt Mathematicians of this Age. 


Ss cr. XXVII. The Globe of the Earth keeps the ſame Obliquity of its Axis. 


Having made ſome mention of the Gravity, I cannot forbear obſer- 
"ng, with great Reverence, that ſurprizing Wonder which Natural Phi- 
olophers (whatever ſome of em may pretend to conjecture) have ac- 
nowledged to be one of the Secrets of the Great Creator; and even to this 
Day are ſorced to conſider it as ſuch. Now, whether we ſuppoſe that the 
Globe of the Earth, pemf, (Tab. XV. Fig. 4.) ſtands ſtill, and that the 
wary Firmament PE MF, together with the Sun O, and the reſt of the 
Unſtellations, daily move about it; or whether, with others, we ſup- 
ole, for greater Conveniency in ſome 5 that in Tab. XV. Fig. 5: 

u the 
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the ſaid Globe of the Earth is carried round the Sun O, thro' A, B, C. D 

and is daily moved about its own Axis pm ; this is certain, that the lid 
Axis p n does always reſpe& the ſame Place Þ and M of the Heavens. in 
the fourth Figure, or remains always parallel to itſelf in the fifth Fipure 
and that ſo the Earth, without any ſupport, does thereby always preſerve 
its own Paralleliſm and Obliquity of the Axis, at leaſt ſo much, that the 
Aſtronomers have never been able to obſerve it otherwiſe ; and ſuch as hate 
imagined that they have found it otherwiſe, have never been able to prove 
ſuch a Diſcovery. And, which is ſtill more wonderful, notwithſtanding the 
Globular Figure of the ſaid Earth, and notwithſtanding the Opinion that 
many have entertained, that the Earth's remaining in its preſent State and 
Obliquity, is owing to the Equilibrium of its Parts, the ſame has ſo fre- 
quently undergone ſuch great Revolutions, that it ſhould ſeem almoſt impoſ- 
ſible to thoſe that judge rightly of things, that it has not thereby been con- 
founded and diſſolved, or at leaſt put into different Mot ions. 


Stcr. XXVIII. Without the Obliquity of the Axis of the Earth, there would i; 
reaſon to apprehend a General Deſtruction. 


Fox a Proof hereof, let any one conſider thoſe dreadful Burning Moun- 
tains, which are found in ſo many Parts of the World, and at ſuch Diſtances 
from each other, by which the Earth has been deſtroyed in ſo many Places: 
Eſpecially if thoſe Fire-pits (as one may perhaps conclude from the Relati- 
ons of them given us by Mr. Baglivi, p. 5 10, c according to the Senti- 
ments of many of the Learned, do entertain a Communication with each 
other, by great Rivers of Fire extending themſelves from one Part of the 
Earth to the other, and even under the Bottom of the Sea too : For which 
reaſon the Earth ſeems neceſſarily to become lighter in thoſe Parts where (0 
much of it has been burnt, and vomited out in Smoak and Aſhes. 

Add to this thoſe terrible Inundations, among which, according to all 
Traditions, the whole Zuider-Sea is one, and the violent Streams of ſuch 
great Parts of the Ocean, which by Winds, by Ebbings, and Flowings, and | 
other Cauſes, do remove ſuch an unconceivable Weight of Water from one 
Part of the Globe to another ; by all which the Gravity thereof muſt needs 
be changed into ſeveral Places: Not to mention thoſe Earthquakes that arc 
felt over all the World, by which this Globe being moved, may make us all 
juſtly apprehend a Change in the State and Condition thereof. 

Now in caſe that by all theſe Cauſes acting with ſuch terrible Force, i 
ſhould once happen that the Earth ſhould totter, and depart from its Place 
in any manner, what could there elſe be expected but general Ruin and De- 
ſtruction, where every thing changed its Air and Climate. For let it be ſup 
poſed, that thoſe who in Tab. XV. Fig. 4, 5. dwelt under the Line ef, 0 
in the Torrid Zone, near to it, ſhould be carried by ſuch a Shock of the 
Earth to ſome of the Countries under the Poles p or m, or one of the Fri 
gid Zones ; by which means thoſe Nations which now dwell under either 
of the Poles, would be carried into the ſtifling Air under or near the Equ! 
nox. Can it then be doubted, that all Creatures that were accuſtomed i 
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the violent Heat of the one, even Men, Beaſts and Plants, would for. the 
noſt part periſh and be deſtroyed, by being tranſplanted to the exceſſive 
cold Regions, and ſo on the contrary. Now all theſe Evils, which would 
certainly follow, are hereby obviated; and altho* the Globe of the Earth 
might undergo ſo many Revolutiors in its Parts, tho? it ſhould become hea- 
niet in one Place, and lighter in another; whereby the Balance of its Stru- 
dure might be alter'd, yet it would however ſtedfaſtly and immoveably pre- 
ſetre the lame Obliquity of its Axis. 


SFr. XXIX. Conviftions from thence. 


Now that among ſo many Cauſes, which ſeem adapted to produce a 
contrary Effect, the Globe has unchangeably kept this its State and Condi- 
tion, can reſult from nothing elſe than the miraculous Operation of a mighty 
Providence. For if any one ſhould aſcribe it to a Law of Nature, to its 
own Gravity, or, as ſome think, to a magnetical Virtue, let him tell us how 
ir comes to paſs, that ſuch a Law of Nature is always unvariable in its Ef- 
ſects, when at the ſame time the Earth, upon which theſe Laws operate, 
changes its Compoſition with reſpe& to Levity and Gravity, to Cavity and 


dolidity. 


dcr. XXX. The Earth W the Water, notwithſtanding its greater 
ravity 


Now in order to lay before an Atheiſt ſomething that he ſhall not be 
able to fathom or conceive ; Let me ask him the reaſon why, ſince Earth is 
heavier than Water, the Waters do not ſtand above the Earth, ſurrounding 
the ſame in the like manner as the Air, fince it ſeems to be paſt doubt, that 
one ſhould follow as well as t'other, from the Laws of Gravity? 

"Tis in vain for any one to alledge, eſpecially ſuch a one who will not 
xcknowledge herein a Wonder-working God, that the Sea and Waters be- 
ng ſhut up in the Cavities of the Earth, it would be impoſſible that ſuch 
a thing could happen. For ſuppoſing (as the Experience of Inland Waters, 
for Inſtance thoſe of the Harlemer Meer, or Lake of Harlem, has taught many 
People to their Damage) that the continual Beating of the Waves would in 
time wear away every thing; it ſeems to be a neceſſary Conſequence, that 
the Banks and Shores being thereby waſhed away, this Matter would firſt 
mingle itſelf with the Water, and afterwards fink to the Bottom by its 
greater Weight, and ſo render the Seas, and other Waters, more and more 
ſlallow ; by which means the dry Land continually decreaſing, the whole 
tirh would at laſt be encompaſs'd and cover'd with Water, tho* not ſo 
leep as the preſent Cavities of the Sea. Yet we ſee the contrary happen, 
* T dry Land remaining inhabitable, notwithſtanding the Rage of Seas 
ad Rivers. 


— 


Secr. XXXI. Concerning the Torrid Zone. 


Topaſs on to ſomething elſe : It is well known that all the Geographers 
io divide the Superficies of this Com into five Zones. The firſt they 
u 2 call 
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call the Torrid Zone; this is that part of the Superficies which extends inp 
from the Equator e f, (Tab. XVI. Fig. 1.) on each Side, to the Ty 


pics c d. 
Now that the old Geographers held it for an unqueſtionable Truth, that 


this Zone was barren and uninhabitable by the intolerable Heat, appem 
ſtrongly enough from their Writings ; nor were they ſo much to blame, if ye- 
reflect upon the Influence of the Sun in other Parts of the World: Since this 
great and burning Luminary moving twice a Year in the Circle A D, called: 
the Ecliptic, or the Sun's Way, paſſes directly over thoſe Lands that lie be 
tween the two Tropics a b x c d.. | 

And this very rational Notion, as to outward appearance, had ſo jonp 
obtained every where, till Experience teaching the contrary, has therein n. 
nifeſted the Livinity and unconceiveable Wiſdom of the Great Creator, who 
has gracioully prevented, by other Means, this all-conſuming Heat, which, 
with reſpect to the Situation of thoſe Countries, and the Courſe of the Sun, 
ſcems to be a neceſſary Conſequence, from deſtroying the ſame. 1 


Ster. XXXII. The Torrid Zone inhabitable by means of Mountains... 


To be aſſur'd of this Wonder, we need only take the aforemention'd Iſland: 
of St. Thomas for an Example: This Ifland lies under the Line, as here at 
X, in the middle of the Torrid Zone; of which nevertheleſs, all that writf 
about it, do unanimouſly witneſs the Wholſomneſs of the Air for the Inha- 
bitants, and the Fruitfulneſs of the Country. To which purpoſe we need 
only conſult the little Atlas of Mercator, or any other Books that have treated 


of the ſame. 
Now I beſeech every one that can yet doubt whether the World be made 


with Wiſdom, to reflect with himſelf, whether it may be deduced from 
the ignorant Laws of Nature, or from mere Chance, that, to the end the 
Sun ſhould not render this Iſland uninhabicable, there is a great Mountay 
placed in the middle, and overgrown with numbers of Woods; the Top 
of which, notwithſtanding that the Heat may ſeem to dry them quite up 
are always cover'd wich ſo many Clouds, that the deſcending Waters which 
proceed from thence, are not only ſufficient to produce other Fruits, but 
even Sugar-Canes themſelves ; inſomuch, that in the very hotteſt Days, thi 
Mountain appears cover'd with a continual Cloud: the Reaſon of which 
that a much greater Quantity of Vapours are then attracted by the WW 
from the Sea; and the Air being likewiſe much more rarified by the Heah 
carries the Vapours of Water that are mixed with it, more to the cold 
ſhadowy Places of this Mountain, whereby they are preſs'd more do 
together, and ſo the Weight of the Clouds is increaſed. Now how i 
Mountains concur in producing theſe Effects, has already been in ſome mh 
ſure ſhewn before. '/ ba 
Now if any one ſhould refuſe to acknowledge a gracious Providence 
Go n in this whole Matter, and wou'd pretend, that this is only pecwii 
to this ſingle Place, and conſequently, that it may be the Effect of Cha 
he may learn from the Deſcription of Madagaſcar, in the Geo 
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tat Country (tho' lying in the hotteſt Part of the World) in refpe& to the 
wo, equal in Fertility to the beſt Climates of the Earth: And this you will 
d obſerved in ſeveral other Places, 


$8: cr, XXXIII. The Juundation of Rivers do likewiſe render the Torrid Zone 


habitable. 
Byr in caſe any other of theſe miſerable Philoſophers ſhould again, ac- 


carding to their manner, ſtart new Difficulties, and fancy, that fince what 
has been advanced above, has happen'd in ſeveral Places, it might be the ne- 
Conſequences of Natural Laws, they may likewiſe be convinced of 


the Unreaſonableneſs of ſuch Opinions, from other and different Means, 


which, belides the foregoing, the Wiſdom of God has been pleaſed to 


mke uſe of in rendering thoſe Countries fruitful, which would be other- 
wiſe quite ſcorch'd up by the Rays of the Sun. | 
Now, not to ſpeak of Egypt again, one part of which lies under the Tro- 


dot only paſs twice a Year directly over their Heads, as it happens in all 
Parts of the Torrid Zone; but alſo, becauſe it remains a much longer time 


which it paſſes by more ſwiftly; and yet this Egypt is made one of the moſt 
Rent ful and Fruitful Countries of the World, by the Overflowing of the Ri- 
jet Mie. I ſay, beſides Egypt, the dry and barren Country of the Blacks, 


kkewiſe ſtretches itſelf from the 8th to the 23d Degree of Latitude, and con- 
quently very near to the Tropic of Cancer, in the hotteſt Part of the Tor- 
nd Zone, and is overflowed in the like manner by the River Niger; which 
Rving a kind of Mud every Year upon this ſcorched Country, makes it 


Iivers belides the abovemention'd, that produce the ſame Advantages. 
Many of which there named, and amongſt them particularly the River Zaire, 


Weg, where the Air in clear Weather is intolerably Hot, exceeding Fruit» 
An all forts of Herbs and Plants that are good for Food. He therefore 
Mr is ſurprized hereat, and has a mind to be farther informed, how in ſuch 
burning Climate the Earth yields ſo great a Plenty of all things, may learn 
kom the abovemention'd Geography of Mr. Rolle, and the ſo often praiſed 


mad Auguſt, do Water whole Kingdoms lying about 'em, and make them 
uitful to a great Degree; as they likewiſe ſerve for a ſufficient Proviſion of 


any Rain. 


ed in ſeveral Places by cool Breezes and Rains, is likewiſe ſhewn by: 


Mr, kalle, and others, that there are likewiſe Woods and Mountains in the 
iddle of that Iſland, from whence Rivers flow on-all ſides, which render 


de 4 l, and where it is thought to be the very hotteſt, becauſe the Sun does 


over the Countries lying about the Tropic than it does at the Equator, - 


tommonly called Nigritia, or Nigritiarum Regio, may ſerve for a Proof; which 
tome the moſt fertile of all Africa. See concerning the ſame, Mr. Robbe's 
Geography, as alſo that of Yarenius, Lib. I. Cap. XVI. S. 20. about ſeveral 


@ overflow their Banks yearly ; ſo that this laſt renders the Kingdom of 


n, how the Rivers Indus and Ganges overflowing always in June, July 


Water to the Inhabitants during the reſt of the Months, in which there hardly - 
Aer how wonderful a manner the Heat of this Torrid Zone is farther | 


2 Varenius; 
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Varenius, Lib. II. Cap. XXVI. F. 11. even ſo far, that by other means which 
the Wiſdom of the Almighty has been there pleaſed to uſe, the Seafors ſeem 
frequently to run contrary to the approaching and receding of the Sun. It 
would be too tedious, and, according to all probability, an unneceſſary Won 
too, to enquire into all the Cauſes thereof, 


Secr, XXXIV. Convittions from hence. 


Now let me once again ask theſe Philoſophers, that are really worthy of 
Compaſſion, and who will have all things come to paſs as they are, without 
the Wiſdom of the Creator and Preſerver of all things, whether, if any Body 
had found a Method to furniſh a little Diſtrict of Land with a milder Air, and 
with as much Water as is wanted, and which without the ſame muſt have pe· 
riſhed by Drought and Barrenneſs, together with all the Men, Beaſts and 
Plants that were upon it; whether it could be denyed, that the Wiſdom of 
Him that found out and effected the ſame (eſpecially if the Knowledge and 
Power of the greateſt Number and moſt Skilful of Men would not have (uf- 
ficed for that Purpoſe) were not worthy of the higheſt Praiſe; and whether 
they, or any one elſe, could imagine, that the Canals and Aqueducts where- 
by in the drained Meers or Lakes of North-Holland the Lands are water'd in 
dry Seaſons, and the Cattle are provided with Drink, could have been brought 
about without the Contrivance of a Skilful Engineer ? 

Now this is what we ſee performed, not in drained Meers or Fens, but in 
vaſt Kingdoms; not a few Cattle water'd, but Millions of Men, Millions of 
Wild and Tame Beaſts, Millions of Trees, Shrubs, Plants, Corn, and other 
Herbs preſerved alive thereby ; not ſome few Acres of Land, but Whole and 
Great, and otherwiſe Uſeleſs Parts of the World fertilized thereby, and put 
into a Condition, from the abundance of their Productions, to communicate 
their Agreeableneſs to other People. Here are no Sluices or Mills made uſe of, 
which muſt be yearly maintained at the Charge of the Country, but prodigi- 
ous Bodies, and vaſt Mountains diſcharging thoſe Fun&ions ; and which ha- 
ving been once placed there by the Great Director of all things, remain there 
ſill without any Expence to thoſe that reap the Benefit of them, being fitted 
to perform this their great Work thouſands of Years, without any Diminuti 
on or Attrition. Here are no Artificial Canals or Sluices of a ſmall Extent 

neceſſary for this Purpoſe, but vaſt Floods of \ drow? and the greateſt Rivers 
in the World. | 

Now, ſince all this is incomparably more Noble and of greater Benefit 
than that which every one readily confeſſes to be brought to pals in the afore- 
ſaid Meers by humane Contrivance and Wiſdom ; What Reaſon can theſe mi 
ſerable Philoſophers produce, to juſtifie their perſevering in their Opinions, 
that the ſame is here done without any Wiſdom ? 


Sect. XXXV. Concerning the Temperate Zones. 


Ar TER this Torrid Zone ab cd (Tab. XVI. Fig. 1.) there follows te 
others, one on the one ſide, ab hg, and t'other on the other, c 4k i; which. 
reſpe& of the leſſer Hear, as in the Torrid Zone ab c d, and leſſer Cold, * 
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ge two Frigid Zones, g ph and i mk; and therefore on account of the greater 
Temperament of the Air, are called the Temperate Zones. 

Taking then p for the North Pole, abg h is the North Temperate Zone, 
nd edi the South; the former of which is inhabited by us, and almoſt all 
Ewipe, and the greateſt Part of Afia, and contains all thoſe Lands and Seas 
which we may ſee in the Map of the World, lying between the Tropic of 
(ner ab, and the Polar Circle gh; the South Temperate Zone c d & i, which. 
ny be likewiſe ſeen there, conlilts chiefly of Seas. | 


Stcr. XXXVI. The Advantages of the moſt Northern Parts. 


Ir is not neceſſary to expatiate here more particularly upon the Northern 
zone: Every thing about us, or that has been repreſented in all theſe Contem- 
lum, centers in this, namely, to maniteſt the Power, Wiſdom. and Good- 
gels of Gov, which has ſhined out ſo brightly in theſe Parts of the World. 
This is certain, that in Fruitfulneſs, in the Temperature of the Seaſons, and 
articularly in the Learning and Underſtanding of its Inhabitants, it will give 
place to no other whatever; foraſmuch as it is beyond all doubt, that in the 
Government of its Countries, in Commerce, in Navigations, in the Arts of 
Vat, and in an infinite Number of other Sciences, it far exceeds all other 
People. | 

But the greateſt Benefit of all, and that which incomparably exalts this 
lone above all the other Parts of the whole Globe, is, that the Knowledge 
of the True G 0D, and his right Worſhip, have here their preſent Seat : Since 
that this ſame bright Sun is now ſet in reſpe& to unhappy Aa, Gop having. 
thought theſe People worthy (which exceeds all Humane Gratitude) to whom: 
ke might reveal Himſelf and his Holy Word, and by them to propagate and 
lifuſe the Knowledge thereof to other Nations. 

A truely upright Soul, ſuch as loves and fears Go b, will eſteem nothing 
more deteſtable, nothing more unreaſonable, than to imagine that the Wor- 
ſhip of Him alſo has acquired by Chance, or by a ſtupid Neceſſity of Natural 
Laws, its ſo juſt and equitable Principles, worthy of the True. G o.D, and 
urpaſſing all other Idolatrous Worſhip. 2. | 

And it an Atheiſt would but ever have taken the Pains to examine the ado- 
table Wiſdom of Go in this his Word, and the fundamental Knowledge 
therein of all Creatures; it he would but compare the exact Accompliſhment 
of ſo many Prophecies with Hiſtory ; if he would refle& upon the wonderful 
Preſervation of the Holy Scriptures, in ſpight of the Rage and Perſecution of 
eat Tyrants and Oppoſers of the Wok p, he will be able to produce very 
few Arguments to make an impartial Perſon believe, that it is the Effect of 
nete Chance that Gop is worſhipped in this Part of the World after the 
manner contained in his Word. 


Scr. XXXVII. The Chriſtian Religion is no Art of Politicians, 


Tus Atheiſts and Infidels have never yet been ſo Fooliſh and Brutal (if we 
tay uſe ſuch hard Words) as to aſcribe that Impreffion which every one has 
a Deity or his Worſhip (how much ſocver they are. diſpoſed to deduce: 

| eder 
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every thing from thence) to mere Chance or Fatality. Wherefore being ngy 
obliged to ſeek for other Subterfuges and Evaſions, they now refer it to the 
Arts and Stratagems of great Politicians, who thereby endeavour to keep in 
awe the People under their Government. 

That this has Place in ſome Pagan Religions, as alſo in the Mahomeras i 
eaſy to be ſhewn, they having been eſtabliſhed by the Force of Arms. Bu 
nothing is more impoſſible than to prove the ſame in the Chriſtian Religion: 
For if it be the Policy of Rulers and Princes to bridle and keep in awe a pid- 
dy Multitude, why has not ſuch Policy, with the Addition likewiſe of all their 
Power (whereby they have extirpated Hundreds of Thouſands for the Confeſi. 
on of our Lord Jzsus CHr15T) been able to ſuppreſs a little, contemptible, 
innocent, unlearned, and defenceleſs People, nor get the better of thoſe Princi- 
ples ſo pernicious to their Atheiſtical Authority? By which Principles, Men 

were taught indeed to ſubmit themſelves to the Powers that were over them; 
becauſe there is no Power but of Gov, and becauſe the Powers that be, are 
ordained of Him. Rom. xiij. 1. But alſo on the other fide, (which is by no 
means to be endured by an Atheiſtical Governour, who would direct all things 
according to his own Pleaſure) that Subjects are obliged, in caſe the Worthip 
and Revealed Will of G 07 were oppoſed even by the mightieſt of Monarchs, 
to deny their Fear and Obedience. Was there ever any Religion better ca. 
culated to oppoſe a Supreme Power, that does not own Gov, like this, tho 
in all other Caſes it makes the moſt obedient Subjects? And can any Prince 
who accounts his Religion nothing elſe bur a Bridle for the People, in any 
wiſe endure to hear even the meaneſt of his Subjects ſay, with the Apolſtles 
in Af; v. 29. We ought to obey God rather than Man? Or, will he ſuffer a Re- 
ligion to be exerciſed in any Place under him, where the Founder of it ſhal 
give this expreſs Charge to thoſe that exerciſe it, when perſecuted for hi 
Name ſake; Be not afraid of them that kill the Body, and after that, have no mort 
that they can do. But I will forewarn you whom you ſhall fear: Fear him, which af 
ter he hath killed, hath Power to caſt into Hell; yea, I ſay unto you, fear him. Luke 
xij. 4, J. From whence an Atheiſt himſelf may judge, if all Religions out 
their beginning to State-Craft only, whether the Chriſtian would not long be 
fore this have been at an End: And ſince that could not be compaſſed by (0 
many bloody Perſecutions, and raging Cruelties of the higheſt Worldly Fon. 
ers, whether the ſaid Religion muſt not have been preſerved from the ver 
Riſe of it to this Day, againſt all the Attempts and Deſigns of thoſe thit 
would extirpate it, by the Intervention of a much higher and more refiltles 


Power ? 


SS cr. XXXVII. Ateifts differ from the Miſeſ Men. 


Now to return from this Digreſſion to the Buſineſs in hand, it is unden 
ble, that this Northern Temperate Zone is inhabited by the wiſeſt and mol: 
learned Men; moſt of whom acknowledge a Go p and Supreme Direc! 6 
all Things; from whence it is plain, that the owning a Deity, which has mb 
and preſerved all things, is received and maintained by the wiſeſt of al le 
ple. If now a deplorable Sceptick, and who ſtill pretends to doubt oft . 
great Truths, will not continue arrogantly to maintain, that the wile I 
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ire the greateſt Impoſtors, and that the leſs knowing are all cheated, and that 
te himſelt is the only wiſe and righteous Man; he will at leaſt, by comparing 
il theſe things together, find a juſt Cauſe ſilently to fic down; and whatever 
tis Philoſophy might have taught him before, to enquire farther, whether his 
perſerering in this Conceit, that he is the only wiſe Man, be not the greateſt 
of Follies; and whether the Proofs made uſe of by others, to ſhew that there 
is2 Goo, are not ſtronger than thoſe to which he hitherto adhered : Laſtly 

Whether from the Works of Nature the Wiſdom of the Creator may not as 
july be inferr'd, as the Skill of the beſt Workman from thoſe of Art. Which 
rouble if he pleaſe to take, he will have got a great way already, unleſs he 
be entirely abandon'd to his own unhappy Principles. 


Sezcr, XXXIX. Concerning the Frigid Zones. 


Tax two laſt Zones (Tab. XVI. Fig. 1.) are thoſe that ate called the Fi- 
aid or Cold Zones, of which the Southern &i, lies under the Southern Pole 


n, and ſeem as yet to be entirely unknown to Geographers; being repreſented 


upon their Maps very doubtfully, either by Seas, or by the Terra Auſtralis In- 
agnita. | 

The Northern Frigid Zone gp b, eſpecially if one approach pretty near to 
the North Pole p, diſcovers nothing elſe but uninhabited Defarts, fripheful 
Rocks, and Mountains of Snow and Ice for the molt part; concerning which, 
the Deſcriptions of Nova Zembla,/ Spitsherg,, and Greenland, may be conſulted. 


21 
SecT. XL. The Impeſſibility of approaching the Poles, 


Ox x can hardly read without Aſtoniſhment, what Kircher ſays in his Sub- 
terrancous World, and which he confirms by a Cloud of Witneſſes, namely 
3s Men approach the North Pole p, the Sea is driven towards it with ſo irre- 
ſſtible a Force, and, as if it fell from a Cataract or Precipice, that many, 
who have had the Misfortune to come within the ſaid Stream, have been hur- 
ried away, Men, Veſlels and all, and never ſeen again; and on the contrary 
thoſe who have endeavour'd to ſail towards the South Pole m, have found the 
Sea flowing againſt them with fo terrible a Strength, that neither Sails nor 
_ gener them nearer to it. 8 ap; 

leave this Relation to its own Weight: But how little Hope there is e 
to diſcover and to learn the exact Cones under the Poles, Pe ty 2 
from all the Voyagers that have bent their Courſe that way. Certainly, that 
n Kepler s time, which is ſomething more than a Century, we were ignorant 
of every thing concerning them, and did not ſo much as know whether. it was 
Land or Sea under the Poles, is ſufficiently ſhewn by his Epitome Aſtrouom 
þ. 166, and 150. De Stair does likewiſe repreſent, in his Phy/ology, the invin- 
able Difficulties of ever getting thither ; ſaying, p. 487, that when the Hol- 
/aders endeavour'd to find a Paſſage to the Eaſt-Indies by the North, and 
erefore were obliged to ſteer their Courſe rowards that Pole, the Compaſs 
lt all its Virtue and Direction; by which means all Hopes of advancing far- 
lier, ſeemed to be entirely cut off. Yea, to. be convinced that it is ſtill un- 
on to all Men, what are the Countries lying under the Poles, we need 
X x | only 


- 
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only caſt out Eyes upon the Coſmorheoros of Mr. Huygens, p. 119. who, in hin 
words affirms the ſame, adding thereto, that he may Expreſs the Difficulty, i 
— Impoſſibility theteof, in the following Wiſn: O, if one might but * 
thoſe Regions ! 
| 52 106 ſome might think it poſſible, that in following Ages the (ane 
may be diſcover d, yet the abſolute Impoſſibility of ever atraining to the 146 
Degree of Latitude, is daily more plain by new Experiments; the vain At. 
tempts of the boldeſt Sailors ate every time ſo many new Proofs thereof, Bur 
that which ſeems to fruſtrate all Hopes, even for the future, are the impradi- 
cable and always obſtructing Mountains of Ice, which are found there yearly 
by our Greenland Traders, and which, according to all Probability, may date 
their Age from that of the World; ſince the Sun ſeems never to have had fh 
much Strength, as to be capable of diſſolving theſe vaſt Tracts of Ice, froze 
by ſo many and ſuch long Winters: So that any Acceſs to the Poles will be 
always defeated thereby, and as long as the Earth continues in the ſame bog. or o 
tion with reſpe& to the Sun, the ſame Difficulties are like to remain, an u 
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Scr. I, Tranſition to Fire. coul, 


OW, tho' we do not, like ſome Philoſophers, aſſert the Earth, Air, MW re(pc 
Water and Fire to be the only Principles or Foundation of all Things 

nor pretend to limit the Wiſdom of the Almighty to a certain Number ef 
[ Principles, if we may fo ſpeak; yet it can be denied by no body, that all d T 
if 'em center in the Compoſition of many natural Bodies: Wherefore we (hal MW ſuch 


{ proceed to conſider this laſt Element of Fire. yr 
1 | [t 
Stcr. II. The Inconveniencies that would befal ws, if there were no fuch thing u Nov 

Fire in the World. Mat 


Ir there be any one ſtill fo unfortrmate, as not to be able to break look WF Vor 

from thofe deplorable Sentiments, that evety thing that exiſts, and even Fir "ate 

| itſelf, has been made by mere Chance and ignorant Cauſes, ar leaſt, without the | 

| any wife and determinate End: Let ſuch a one retire within himſelf, and cor muc 

[ remplate this Globe of the Earth, and every thing belonging to it, in e Vile 
1 State in which he might ſuppofe himſelf and that to be, in caſe there was f 

| ſuch thing as Fire. {F 

After the Setting of the Sun, and all other Heavenly Lights (to rake 109 T 

tice here that the Light thereof does even in a great meaſure conſiſt of * 1 

| | what 
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ings 2 great deal of that Element along with it) how does the whole 
j with Cloudy and Nocturnal apours, differ from the moſt diſ- 
nal Subterraneous Caverns and Dungeons? Since during ſuch à time no Man 
would be able to move one Foot forwards, or to diſpatch any kind of Buſi- 
fes. Without Fire, which by the Means of Candles, Lamps, Torches, and 
he like, affords us Light in the greateſt Darkneſs, what difference would 
tere be between our Condition, and that of Men who ſhould be blind half 
their Life-time ? Without Fire, moſt of the Productions of the Earth, which 


re yearly MY (crve Mankind for Food, for Refreſhment, and for Dainties, would not be fit 
may 5 to be uſed in many Countries to thoſe Purpoſes, nor could be chewed by the 
e had 6 Teeth, nor digeſted by the Stomach. And every body to whom the way of 


ling, and of preparing our Diet in theſe Countries is known, muſt be con- 
vinced, that neither Bread nor Fleſh, nor moſt of the Fruits of the Ground, 
or of Trees, would be of much uſe without theſe Means, but would turn to 
an unwholeſome, crude Nouriſhment, and perhaps to no Nouriſhment at all. 
Would not the dreadful Cold of Winter, if not moderated by Fire, be ca- 
pable of diſpeopling whole Countries, and of freezing to Death numbers of 
Women and Children, that are not capable of keeping themſelves warm by 
ſtrong and violent Motions ? | 
- If there were no Metals for the uſe of Mankind, (to ſay nothing of Gold 
I. and Silver, which may be the moſt eaſily ſpared) eſpecially if there were no 
Iron, which furniſhes us with ſo many Inſtruments for numberleſs Uſes, for 
Plowing, Building, and in a manner, for all other Arts and Purpoſes, every 
one may eaſily conclude, under what Inconveniencies all Mankind would 
— labour. Now tho' the Iron and other Mines ſhould be infinitely more in num- 
ber than they now are, yet it is ſufficiently known, that without Fire, no Uſe 
could be made of them, nor could they be ſmelted or ſeparated from their 
h, Air, WF reſpective Ores. TR” - OSes | 


Things, A Frin + * 0 
— Scr. III. Coxvictions from thence. Fu 
it al oF To reckon no more, let an Atheiſt repreſent to himſelf the World in 


ve (hal WW ſuch a Condition, that he and all Men ſhould be without Light in Darkneſs, 

without Warmth in Cold, without any Preparation for raw Food, without 

| all the Conveniencies which Metals, and chiefly Iron, would afford them: 

thing a Now, if any one ſhould come and tell him, that he had diſcover'd ſuch a 

Matter by which all theſe Dete&ts and Wants * be ſupplied, and the 

k look WF Vorld become happier in ſo many Inſtances, would not even the moſt obſti- 

en Fire nate Infidel acknowledge the Inventor to be a very wiſe Perſon > Now fince 

richout WF the lame is perform'd by a Being infinitely ſuperior to Man, and after a 

1d con- much more ſublime and wonderful manner, why will he refuſe to own the 
in te Wiſdom of ſuch a Being? | 


Sect, IV. It is ſtill uncertain what Fire is. 


no 00 Tarr + have not been wanting among the Equirers into the Secrets of 
Firs Nature, thoſe that have endeavour d to diſcover what Fire is in jtſelf, and 
or what are its Properties; and it ſeem probable that Mr. De Sair, who has 
SS 3 | in 
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in a manner conſider'd all Opinions, has fallen upon the beſt Notion of it u 
the following Words; Explor. VI. H. 1. There is nothing in Nature more 
obvious to the Senſes, and nothing leſs intelligible than the Nature of Fire, 


Sect. V. The Firſt Notion concerning Fire. 


TWO Opinions, which are defended with many Arguments by thoſe 
who maintain them, are at preſent in vogue; the ficſt is, that all Price, 
of Matter, of what Nature ſoever they be, are capable of being turned 
into Fire, if they can but be moved ſwiftly enough, or can be divided 
ſmall enough. | 

Now, whether ſuch Motion be occaſioned by that Fire-Fluid, which the 
Followers of the famous Carte/ius term the firſt Principle, or of ſomething 
elſe, we ſhall not here enquire. | 0 0 


Sect. VI. The Second Notion : Fire ſeems to be a Particular Subſtance. 


Tus Second Opinion laid down by other Philoſophers is, that Fire i; 
a particular Fluid Matter, like Water or Air, which, like thoſe, adheres to 
many Bodies, and adds ſomething to the Compoſition thereof. 

What ſort of Figure the Particles of Fire conſiſt of, we ſhall not here at- 
tempt, as ſome, have done, to inveſtigate; foraſmuch as it is not ealie to 
diſcover, the ſame ; nor likewiſe whether the Chymiſts have gueſſed ary 
better, ſome of whom will have the Eſſence of Fire to conſiſt in Sulphur, 
others in an Acid. We ſhall content our ſelves with producing the Reaſons 
why it ſeems moſt credible, that Fire both has, and maintains its own 
Eſſence and Figure, remaining always Fire, tho” not always burning. 


S xc. VII. The firft Reaſon for the aforeſaid Opinion. 
To prove this, the firſt Reaſon ſeems to be, that all Subſtances are nt 
combuſtible. 
How happens it that Wood and Turf will burn, but that the Aftes 
which they make are incapable of burning? It it be not upon this account, 
that the Fire-Particles, which were before in the Wood and the Turf, fy 
away by burning, leaving the Aſhes bereft of them, and therefore uni 
for burning. 2 | | 
TI know very well, that thoſe who are of the foregoing Sentiment, will 
anſwer to this, that Aſhes and other Bodies, as the Amianthus or Feather 
 Allum, and the like, which cannot be burnt by Fire, are of too groſs and 
heavy. Parts to be put into Motion by that ſubtil Matter. But if that were 
true, it would ſeem to be a neceſſary Conſequence, that the ſmalleſt and 
lighteſt Parts would, without Difference, be the fitteſt and beſt diſpoſed to 
produce Fire: But (not to ſay, that Water might therefore burn, at leal 
much better than Qyl of Cinnamon, Cloves, and others, which being het 
vier than Water, fink down in it) why don't Volatile Salts burn, which 
are ſo eaſily put into Motion, that the leaſt Warmth is capable of makir 
them evaporate into the Air, and the Parts thereof ſo fine and ſmall, tht 
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4at no other Objections may be ofter'd on account of the exceeding Fine- 
5 of their Parts, it is known, that they are ſo powerful and ſharp, that 
Eng only diſſolved in Water, they will even deſtroy a Metal as hard as 


1 Trial thereof, need only put a Copper Farthing into the Spirit of Sal 
Ammiac, in which they will find it quickly diſſolved. 


Secr. VIII. The Second Reaſon ; and an Experiment. 


$condly, Ir a very ſwift Motion were only neceſſary to reduce all Bodies 
ro Fire, and that a particular and decerminate Matter were not required 
thereto, how comes it to paſs, that hot Water being moved more violently 
by blowing, is not render'd hotter but colder ? And yet the Air is fo 
abo utely neceſſary to our Fires, that without it they would be extinguiſh'd':: 

The Truth of this is known even to Women themſelves, who for that pur- 

ſe extinguiſh their Fire with Covers, or ſhut it up in Dove Pots. 7.1% 

And to the End, that no body ſhould believe that this way of extinguiſh- 
ing the Fire is not ſo much owing to the want of Air as to the obſtructing 
the Aſcent of the Smoak, whereby it is ſuffocated ; Let a Man make a 
Tube of Paper (Tab. XVI. Fig. 2. A BCD) the Cavity whereof muſt be 
alicte larger than the Thickneſs of the Candle G H; and let him ſuddenly' 
put it over the ſaid Candle burning; now if there remains below at C P, 
ary Orifice or Opening between the Candle and the ſaid Paper Tube, ſo as 
to admit a free Paſſage to the Air, the Candle will keep its Flame, and 
remain burning; but if one ſhould compreſs the Paper at EF, ſo as to ob- 
ſiruct the Paſſage of the Air, the Candle will be immediately extinguiſhed ; 
notwithſtanding that the Tube remained open all the while at A B, and al- 
lowed a free Paſſage for the Smoak. | See this Experiment in the Works: of 
Profeſſor Senguerdius of Leyden. ] 


Scr. IN. The Third Reaſon, and an Experiment. 


Bur, Thirdly, we ſee yet farther, that the Air likewiſe is not proper or 
adapted in all its Parts in general, for the ſupplying of Fire or Flame, but 
that certain determinate Parts of the ſame are required thereto ; from whence 
it likewiſe ſeems to appear, that we muſt form a more limited Notion of 
Fire, than to think it merely a Motion of ſome Parts, provided the ſame 
be but ſwift enough, and that it is very probable, that Fire being maintain'd 
by ſome particular Subſtance, does conſiſt of particular Parts, and has there- 
fore a diſtin Nature of its own. For which purpoſe, let any one make 
the following Experiment : ( 252009) 

We took an eight-corner'd Bottle A DE (Tab. XVI. Fig. 3.) cutting off 
the Bottom of ir, and then put a Candle, ſet upon a flat Piece of Board; 
inder it; the Ends of which Board D and E ſtood out beyond the Edge of 
tie Glaſs, that they might not be driven up into it when the Glaſs. was let 
Gown as far as B C in the Water: And we then obſerved; 


I. That 


Copper, and turn it into a liquid Matter. They that have a mind to make 
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I. That the Candle being lighted, remained burning as in a Lante 
while the Air flowed in by ſeveral little Holes, that it found between the 
Board D E and the Glaſs. 

II. But putting the Bottle into Water as high as B C, whereby all the Pal. 
{ages for the Air were ſtopp'd, the Candle burnt about 20 Seconds, and then 
went out; becauſe the Warmth of the Candle driving the Air out of the 
Mouth A, the Flame loſt its Food. 

III. A crooked Tin Tube HK E, which was not very large, being put 
iuto the Glaſs, there ſeemed new Air to be derived to it by the Candle ; 
but we found however, that after it had burnt between 21 and 22 Seconds, 
it went out again. 

IV. To ſee therefore if this did not likewiſe happen thro' want of Air, 
which, as it was protruded before the Mouth A, might likewiſe find its 
Paſſage by the other Mouth of the Tube FK H, as ſoon as it was ſuffici- 
ently rarified by the Warmth of the Candle, we took a pair of Bellows LH, 
blowing continually freſh Air therewith into the Tube, and by the Tube 
into the Bottle ; whereupon we obſerved the Candle burning as bright as 
ever before, whilſt ſuch blowing laſted. 

V. But that which is very remarkable, was, that when inſtead of the 
Bellows we blew into the Tube at H, with the Mouth, ſome Air which 
had been a while in the Lungs, we found the Candle did not burn above 
10 Seconds; and conſequently not near fo long as when it had no freſh 
Air at all. This is a plain Sign that the Air in our Lungs loſes that Proper- 
ty which render'd it fit to feed the Flame, and that Flame and the Breath 
of Men ſeem to require the ſame kind of Air. 

VI. This is the more confirmed, foraſmuch as when we ſuffer'd the Air 
to go no further than the Mouth, and not to deſcend into the Lungs, and 
by quick and frequent Breathings, conveyed the ſame into the Tube, tie 
Candle would continue burning, tho' not ſo bright as when we uſed the 
Bellows, which ſupplied it with more and freſher Air. 

VII. Having put a little Wax-light in the Place of the Candle, we found 
that by leaving the crooked Tube in the Bottle open, the ſaid Light burnt 
170 Seconds. 

From all which it may be inferr'd, with great Appearance of Truth, 
that the Air in general is not only neceſſary to Fire, but even that ſome 
particular Parts thereof are not only proper br it; and conſequently, if it be 
not eaſy to prove, yet it is very probable, that Fire is likewiſe a particulat 
Subſtance or Matter, For if it had wanted nothing more than that hnc 
Element or Principle, which ſome Philoſophers have ſuppoſed, and belides 
them only ſome coarſer Particles, be they what they will, ſo that the) 
could by the ſaid Matter only be continued in Motion, it does not ſeem 
that either of theſe were wanting here, even at the time when the Candi 
was extiuguiſhed. For of the latter ſort there was enough remaining in tl? 
Candle itſelf ; and according to theſe Philoſophers, the other fine Marte 
may with leſs Reſiſtance come at the Flame through the Pores of the Glas 


than through the Air itſelf. Is this likewiſe by Chance, that whereas Fi 
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the ſaid Particles are always at hand, and are endowed with juſt ſuch a Pro- 

y as will feed almoſt all kinds of Fires? How comes it then, that they 
late not likewiſe maintain, that the Firneſs of the Teeth and Pinions of a 
Wheel, a Clock, or a Mill, or the Wards of the Key for a Lock, which 
tis to open, are formed without the Contrivance of the Workman ? Since 
the Ends and Purpoſes for which they are uſed, fall infinitely ſhort in com- 
pariſon of thoſe great Benefits which the Aptitude of Air and Fire to each 
other do derive to Mankind. 


Sect. X, and XI. The Fourth Reaſon, and Experiments. 


Ir now, Fourthly, we can ſhew by Experiments, that that which we 
diſcover in Contemplating Fire has a great Analogy and Likeneſs ro the 
Effects of Water and Air, with reſpe& to the Matters that are diſſolved 
therein; we ſhall learn farcher, that thoſe Philoſophers ſeem to come near- 
et tothe Truth, who maintain, that Fire is a particular Matter, or a Men- 
ſruum, as the Chymiſts phraſe it, capable of unbinding, that is, of dividing 
or ſeparating very many and almoſt all Bodies that are known to us ; after 
the lame manner, for inſtance, as Water acts upon Salt, and Aquafortis upon 
Iron : So that the burning of moſt Bodies is no otherwiſe perform'd, than 
by the melting of ſome of the Parts thereof in the Flame. For which reaſon, 
it there be many Fire-Particles in ſuch Bodies, as Wood, Turf, or the like, 
they help to encreaſe the Flame when they are let looſe by burning ; and 
when none of theſe are to be met with in Bodies, or when they can't be 
unbound, the Flame is not encreas'd thereby, but thoſe Bodies are only 
melted and render'd fluid in the ſame manner as we ſee Aſhes and Metals 
melted in the Fire, which don't burn, but are turned to Glaſs. And as o- 
ther Menflruums do either not diſſolve ſome Bodies wholly, or not in a long 
while; ſo we find ſome, but very few, Bodies that are capable of reſiſting 
the Power of Fire after it has long operated npon them. 

Thoſe that defire to ſee ſome Examples of this kind of Effects of Fire, need 
only conſult the Writings of Chymiſts about them ; and to ſave them trouble, 
we ſhall preſent them with ſome few. 

"Tis known, that if one put Salt of Tartar and pounded Antimony in Wa- 
ter together, that Salt will take hold of the Antimony in a little time, unite. 
elf in that Menſtruum with the Sulphur thereof, as the Chymiſts delight to 
all it. After the ſame manner we find, that the faid Salt of Tartar unites 
elf with the Sulphur of Antimony when diſſolved in Fire, as before it had 
partly been in Water. Now the ſaid Chymiſts know, that whether Fire or 
Water be choſen for a Me»ſtruum, a Mixture of the ſame Properties will re- 
ſult from this Salt and Antimony ; and every one may ſee the ſame by putting: 
Vinegar to both. 

Thus we ſee the ſame Effects reſulting indifferently from Fire and Water in 
other Chymical Operations; ſuch as Coagulations or Precipirations, as they 
are called by Chymiſts; the Regulus Antimonii being mingled with its Sulphur 
n Aitimony, by the means of Salt of Tartar, that unites itſelf in the ſaid Sul- 

3 | phur, 


does and in need of a continual Afflux of particular Particles of the Air, 
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phur, is ſeparated from it by Fire, and ſinks to the Bottom after the ſane 
manner as Steel united with the Sulphur- Copperas, when this laſt is difolye4 
in Water, and ſo in many other Caſes. 

Thus we find alſo, that the Flame of a Candle is always blue and tranſpy- 
rent at Bottom, but much whiter at Top, becauſe more Parts of the Cong, 
and Tallow are there mingled in the Flame, which is render'd thicker there. 
by; juſt after the ſame manner as when any thick Matter is mingled with the 
Water, which will be cleareſt where there is a leſs Quantity of ſuch Matter 
and thickeſt or moſt troubled where the Matter moſtly abounds. So like. 
wiſe, when you kindle a Brimſtone Match, the Flame proceeding from the 
Brimſtone will appear at firſt blue and tranſparent, but ſo ſoon as the Stick 
or Card, which it cover'd, are diſſolved, the Confuſion of the Parts of both 
Bodies will render the ſame thicker and whiter preſently. 

Infinite Examples of the ſame kind might be produced to ſhew the like E. 
fects of Fire, and the Flame thereof, as do occur in other Menſtruums, which 
may alſo be obſerved in the Turf of this Country, and many other comby- 
ſtible Matters. Thus is Flame tinged blue or greeniſh, like Menſtruums, by 
Copper, as it is upon this Principle that the Engineers underſtand how to 
give different Colours to their Fire Works. This ſeems yet farther to confirm 
what we have ſaid above, namely, That Fire is to be accounted a fluid Mat. 
ter, and like other Fluids, to conſiſt of particular Parts, 


| — 
Secr. XII. The Fifth Reaſon, and ſeveral Experiments, 


Fiſthly, Ie it be thought, that it has been juſtly concluded, that the Air 
is a particular Fluid, conſiſting of its own determinate real Parts, only be- 
cauſe it had an Elaſtick Faculty (whercas ſeveral, according to a Philoſophy 
embraced at this time, maintained the ſame to be nothing elſe but a Collecti- 
on of all kinds of Particles) why ſhould not the ſame Arguments be as con- 
cluſive to hold the ſame of Fire too? Seeing that the Parts thereof, when put 
into Motion, do expand themſelves with much greater Force than thoſe of 
the Air. An Example of ſuch an Expanſion of Fire mingled with 
Water, may be ſeen above in Contemplation XIX. But a more common 
Proof of the unſpeakable Greatneſs of this expanſive and rarifying Power of 
the Fire, may be fetch'd from the modern Mines, Mortars, Cannons, and 
other kind of Artillery, which, in the blowing up of ſuch ſtrong Walls and 
Bulwarks, and in the amazing ſwiftneſs of the diſcharg'd Bullets, do repre- 
ſent-to every one the dreadful Force of the rarifying Faculty of Fire; for it is 
now well enough known, that theſe Effects (ſcarce to be believed by ſuch as 
had never ſeen them) are only produced thereby. | 

It was with Amazement that I read the Experiment of Mr. De Stair ; ha- 
ving omitted to make the ſame myſelf, becauſe the Glaſſes belonging to the 

Air- Pump, and which are wanted for that purpoſe, cannot be ſo eaſſly pro- 
cured in this Place: He ſays. in his Phy/ffolog Expl. XIX. F. 121. that upon 
heating Red-Lead in a Glaſs, from whence the Air was exhauſted by the 
Rays of the Sun collected in a Burning-Glaſs, the Glaſed Veſſel in which 
the ſaid Red - Lead was contained, burſt in Pieces with a great Noiſe. ** 
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ve that knows, Firſt, that this Read-Lead conſiſts only of the Afhes of burnt 
lead, upon Which a continual Flame has long acted ; and, (Secondly, that 
he lad Lead-Aſhes become heavier by the Operation of the Flame, and 
herctore is impregnated with a great many Fire- Particles, that join them- 
(lyes to it (fince there comes out a greater quantity of Read- Lead than 
here was of the common Lead put into the Fire) can he judge otherwiſe, 
tan that theſe Fire-Particles being excited and put into Motion by the Fire 
of the Burning-Glaſs, dilated themſelves, and thereby burſt the Glaſs? From 
this Experiment, ſince the G.aſs was firſt emptied of Air; and from the firſt 
Eperiment of Water, it ſeems that it may be inferr'd, that it is not always 
neceſſary to call to our Aſſiſtance the Force of the Air, which is preſent in 
Mines or in Guns, in order to underſtand the rarefying Force of the kind- 
ed Gun-Powder, fiace here the whole ſeems to be aſcribed ro the Particles 
Fire. | 

The ſame ſeems to be confirmed by the additional Experiments of Sir Iſaac 
Newton's Treatiſe of Optics, p. 354. where it is ſaid, that upon diſtilling a 
doirit from Oil of Copperas and Salt-Petre, and pouring the eighth Part of 
in Ounce thereof upon half as much Oil of Carraways, in a Place from 
whence the Air was exhauſted, the Mixture preſently took Fire, and burſt 
in Pieces a Glaſs that contained it, of fix Inches Breadth, and eight Inches 
Heighth, juſt like kindled Gun- Powder: This can by no means be aſcribed 
to the Air, becauſe the Glaſs was emptied of it; wherefore the rarefying 
Power of the Fire muſt be conſider'd as the Cauſe thereof. | 


Secr, XIII, and XIV. The Sixth Reaſon, and an Experiment. 


From what has been ſaid above, about Read-Lead, it ſeems, that one 
might infer, that as Air and Water are conſolidated with Plants and Living 
Creatures, and help to compoſe the Bodies thereof, the Particles of Fire are 
in the ſame manner to be found in the Structure and Compoſition of many 
things, without any actual Burning, as Water may be in hard Horns, Bones 
and Wood, without rendring the ſame Soft or Moiſt, This the Chymiſts 
ca witneſs, who have frequently diſtilled ſuch Bodies, without mixing any 
Liquid Matter with them. 

They who have ever ſeen how eaſily many Things burn, and how with a 
touch of the leaſt Spark of Fire, they are in an Inſtant turned almoſt all of 
It into a dreadful and deſtroying Flame, will perhaps inſiſt upon no other 
Proofs, to be convinced that there are lodged in Wood, Turf, Bones, Oil 
and Gun-Powder, a vaſt Number of Fire-Particles, which as ſoon as kind- 
ed, do all of them operate; whereas without being kindled, they remain 
quiet and without Motion. 

But for a plainer Proof how probable it is that Fire itſelf may contri- 
bute to the Formation of ſolid Bodies, the Naturaliſts know, that there has 
been lately in the foregoing Age, a certain Subſtance diſcloſed to the World, 


do which they give the Name of Phoſphorus : This appears to be a ſolid hard 


body, that may be handled ; but put it into warm Water, and it will aſ- 
ume any Form, and retain it after, tis cold: So that the Makers thereof wy 
4 this 
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this Method, to collect a great many ſmall Balls, in which Shape it ofter- k 
times comes over firſt, into one great Piece. Now, that this Matter, if not 
wholly, yet for the moſt part confiſts of a ſtill Fire, is plain from hence, 
that it you let it lye for Years together in cold Water (as a great Quantity 
thereof in my Cuſtody has lain ſo above ten Years) it will not burn; but 
being taken out of the Water, the Warmth of a Man's Hand will preſently 
— a Light in it, and a Flame too, tho' not ſenſible; and if you ſpread 
a little of it upon the Skin of your Hand, it will ſeem as if a little Flame 
roſe from it, but without burning: But if you encreaſe the Warmth of this 
Phoſphorus a little more, it will preſently exert its Heat, and be changed into 
conſuming and unextinguiſhable Fire, burning till nothing hardly remains of 
it, excepting, as ſome lay, a little ſowre Liquor. I never burnt it in a great 
Quantity, but have found by Experience, that the Warmth of the Sun will 
kindle it; and that when one rubs it hard upon a Cloth, the ſame will take 
Fire; as likewiſe, that when ſome Body had ſmear'd his Face over with it, 
that he might ſhine in the dark, and afterwards moving ſo much as to pet 1 
kind of a Swear, it burnt all the Hair off his Head, and had like to have oc- 
caſion'd much greater Miſchief. But we ſhall ſpeak more largely hereatter 
concerning this Phoſphorus. * | 

But that beſides all this, Fire joins and fixes itſelf to many Bodies, has 
been plainly enough prov'd by Mr. Boyles Expefiments: and it is affirmed by 
many, that the Beams of the Sun collected in a Burning-Glaſs, and pointed \ 
for a time againſt Antimony, have encreaſed the Weight thereof. 


Yea, fince Fire as well as Water, Air and Earth, have been upon Enquiry ther 
found in the Compoſitions of all Animals and Plants, what Reaſon can anyone : 
alledge, that the three laſt ſhould be eſteemed particular and determinate = 

| Beings any more than the firſt > We ſhall not reckon the other Properties , = 
Fire, ſince this ſeems ſufficient to prove, that it is a very particular Matter, 8 
at leaſt that it is very probably ſo. ; N 
Srcr. XV. Convictions from the foregoing Obſervations. | = 

Now, whatever the Nature of Fire may be, can any one ever fancy, wit 3 
perfect Tranquillity, that ſo noble a Creature is found in the World by Chance Wor 
and without Deſign ? The Beauty whereof is ſo great, that whereas the E gor 
genious Painters can imitate the Colours of all things, they are only unable bold 
to repreſent the Glance of Fire; the Benefit of which is ſo univerſal, thi 
without it, the World would be deprived of Warmth, of Light, of Fer 
ty, and be nothing but a diſmal Solitary Habitation for thoſe that dv" V 
upon it; even ſo far, that there is hardly any thing to be found in t Fa 


World, the Preparation of which for the Uſe of Mankind, is not wh0l)y, & 
for the molt part, owing to Fire. Not to mention the illuſtrious Uſe there 
of, by which the Enquirers into Nature have made it, as it were, ole 4 
the chiefeſt Keys wherewith to unlock the moſt hidden Secrets of Net 
Yea, if Fire has its Exiſtence by Chance, how can any one who belieres " 
deliver himſelf from the dreadful Apprehenſions, that either by the = 
Chance, or by an unavoidable Concurrence of ignorant, but neccBary, oy 
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the World may to morrow, or ſooner, be deprived of Fire, and he himſelf 
condemned to perpetual Darkneſs, and to a moſt miſerable Condition ? 


Szcr. XVI. The great Quantity of Fire in the World. 


Now if one of thoſe Philoſophers, who unhappily doubts of the greateſt 
Truths, be forced to acknowledge, by what has been ſaid above, that hard- 
any Living Creature can ſubſiſt without the uſe of Fire; let him go on 
ind obſerve, what great Abundance of it is to be found every where; and 
how being at hand in almoſt all Subſtances, it does as it were offer itſelf to 
the Service of all Men, and is found ready, without their taking hardly any 
trouble about it. 

To ſkew that this is true, it will not be neceſſary to ſearch for Demon- 
trations, nor a long Chain of Arguments in the Depths of Philoſophy. We 
know we'l enough, that it is to be met with in a manner every where ; as 
in almoſt all Plants, eſpecially ſuch as conſiſt of Wood, and which compoſe 
whole Foreſts; in the moſt part of Animals, in their Bones, in their Fleſh, in 
their Blood, all which being dryed, will burn; in ſo many Minerals, in Fenny 
Grounds, in Coals, in Brimſtone, in Salt-petre, yea even in Stone itſelf; all 
which Mankind are wont to make uſe of after ſo many Ways, when either 
their Profit or Pleaſure require it. | 


Setcr. XVII. The Wiſdom of Him that reſtrains the Power of Fire. 


Now it all this cannot induce an obdurate Atheiſt to acknowledge ei- 
ther Wiſdom or Delign in the Creator, or Goodneſs in the gracious Giver 
of this Fire, let him contemplate the vaſt Quantity thereof that is found in 
the World, and the terrible Powers of the ſame : And then let him tell us, 
whether he cannot therein diſcover both the Wifdom and Power of Him who 
preſerves the Earth from being deſtroyed by Fire; ſince ſo raging a Matter 
that is ro be met with in ſuch great Plenty every where, is after ſo wonderful 
a manner bridled and reſtrained from exerting its conſuming Faculties, and yet 
ſo readily offers itſelf to the Service of every one that wants it. 

That this is not a vain Imagination, is as clear as the Day; becauſe there 
is not only a Quantity of Fire ſufficient for all Purpoſes throughout the 
World, but even ſo much of it, that no Body could think thereof without 
Horror, if he were not aſſured that there were not an over-ruling Power that 
holds the ſame in his Hand. 


SFr. XVIII. An Hiſtorical Account of Fire in the Earth. 


| Mortover, if we look upon the Earth, how can we avoid being 
alarmed, when we find ſo many Parts of it filled with Fire! In our watry 
Holland, and even in the drained Meers and Fenns, Experience has frequently 
taught us, that the Vapours exhaling from the Pits and Wells of the Peaſants, 
having been accidentally ſet on fire by a Candle, have miſerably conſumed 

both Men and Houſes. | 
But to be yet further convinced of the Danger in which the whole Structure 
of this Globe is, according to all Probability, on account of the Quantity 
| Yy 2 and 


' a | Gs 1.5) - 
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and devouring Faculty of the Fire hid in the Bowels of it, we need only 
conſult Hiſtory concerning the number of ſubterraneous Caverns of Fire and 
burning Mountains, in which a natural Gun-Powder, if there be not yet 
ſomething more violent, does ſo often exert itſelt in all its dreadful Efegs, 
From whence otherwiſe do proceed the terrible Eruption and Eructations cf 
Fire of the famous Monte Gibello, or Etna, in Sicily? By the Force of which 
Stones of 300 Jb. wr. have been thrown out to the Diltance of ſeveral Miles, 
and whole Rivers of Fire flowing out of it, have conſumed every thing round 
about it. In the Year 1557, it occaſion'd an Earthquake throughout the 
whole Iſland, with the Deſtruction of many of the Buildings, whilit Noiſes, 
like the Diſcharges of the greateſt Guns, were heard, and rent the Earth, 
thro* the. Openings of which the Fire burſt out in ſuch great Quantitics, 2 
to deſtroy every thing five Leagues about this Mountain. This great burn- 
ing Mountain, according to the Account of Borelli, does contain in Circum- 
ference at the Foot or Bottom of it, about an hundred Leagues; and there 
might be a whole Book writ upon the diſmal Effects of it. 

Had this been the only Place of the World where ſuch a thing had hap- 
pen'd, our unhappy Philoſopher might ſtill have been eaſie, flattering him- 
ſelf, that it was an uncommon Event, and that there was no Danger from 
thence to the whole Earth: But he won't be ſo eaſily comforted, when he 
finds in the Relations of all Geographers, that the like burning Mountains 
are to be mer with in all the Corners of the Earth. 

The Monte di Soma, or Veſuvius, lying not far from Naples, is both now, 
and has been for many Ages a Volcano, or burning Mountain; as is Hecla in 
Iceland, which rages oftentimes no leſs than Ætna, vomiting out prodigious 
Stones with a terrible Noiſe. - | 

In the Iſland of Java, not far from the Town of Panacura, a Mountain 
broke out in the Year 1586, for the firſt time diſcharging ſuch Quantities 
of burning Brimſtone, that above 10000 Perſons in the Country round about 
were deſtroyed therewith, and caſting out great Pieces of whole Rocks as 
far as the ſaid Town, accompanied with ſo diſmal a Smoak, that the Sun 
was cover'd with it, and the Day almoſt turned into Night. | 

The Mount Gonnapi, in one of the Iflands of Buada, that has been 
burning about ſeventeen Years, broke from the reſt with a terrible Report 
in the Month of April, of the ſaid Year 1586 ; throwing out a moſt dread- 
ful Quantity of burning Matter, and great Red-hot Stones, of the lengti 
of a whole Fathom, as they were found in the Sea, beſides ſuch a prodigr 
ous Number of the ſmaller Sort, that they render'd the Sea, in a manner 
unſailable, whereby the Fiſh were ſuffocated, and the Waters boiled as it 
they were in a Kettle with Fire under it. 

There is likewiſe another Mountain upon the Iſland Sumatra, which ſmoaks 
and flames juſt like Etna. 

The Earth in the Molucca Iſlands cafts out Fire in ſeveral Places, and f- 
- quently with a hideous Noiſe, eſpecially a Mountain in Ternate. 
In one of the Mooriſh Iſlands, lying 60 Leagues diſtant from thoſe of the 
Molucca, there happen very often Earthquakes, with Eruptions of * and 
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zhes; and thoſe ſubterraneous Fires have ſo great a Strength, that they 
al out glowing Stones, which appear like whole Trees; and the Rocks 
temſclves are thereby burnt and conſumed ; whilſt the Mountain which re- 
preſents 2 frightful Flame, roars with a terrible Noiſe, as if th erewere a con- 
un Thunder, or Diſcharge of the greateſt Cannon. | 

In Japan, and the Iſland about it, there are many little, and one great 
burning Mountain. | 

In Tandaja, one of the Philippine Iſlands, there are found many ſmall Fire- 
Mountains; and one in the Iſland Marindica, not far from them. 

The like are found in North America, in the Province of Nicaragua; as alſo 
in Peru, among thoſe Mountains that make the Ridge of the Cordillera, 
ear the City of Arequipa, there flames a Mountain continually, which cauſes 
the Inhabitants to live in a perpetual fear, leaſt it ſhould burſt ſome time or 
other, and ſwallow up the Town. There is likewiſe one near the Valley 
Malabalo, which being open'd by Fire, did caſt out great Stones, and by 
the Cracks and Noiſe that it made, put even very diſtant People into a ter- 
bie Fright. 

There be alſo ſeveral burning Mountains in the Diſtrict that lies on the 
alt ide of the River Jeniſcea, in the Country of the Tongef, ſome Weeks 
ſourney from the River Oby, according to the Relations of the Muyſcovites ; as 
alſo near another Water called Beſida. 

They who deſire to be farther informed of theſe, and other Places of the 
World, where Fires have formerly appeared out of the Earth and Moun- 
uins, may conſult the Coſmographers and Geographers, ſuch as Vare- 
nus, &c. 6 

That which is related in the Hiſtory of the Royal Academy of Sciences 
for the Year 1708, is particularly remarkable, namely, that near the Iſland 
Santorini, in the Year 1707, there ſprung up a new Iſland from the Bottom 
of the Sea, in which, about the End of Auguſt, the ſubterraneous Fires, 
which at firſt made a terrible rumbling, burſt out at laſt with ſuch violent 
Noiſes, as if ſix or ſeven Pieces of great Cannon were diſcharged at the 
ame time, and made continually new Rents and Openings, through which 
ometimes a great Quantity of Aſhes, and ſometimes ſo vaſt a number of 
tle glowing Stones, were caſt up into the Air, that they made a little 
land near that of Santorini, where they frequently fell down, making it ap- 
ear as if it were all on Fire: Beſides that, there were frequently ſeen huge 
during pieces of Rocks toſſed into the Air like Bombs and Carcaſſes, with 
ch a Force, that they were carried ſeven Miles before they dropt into the 
pa, The reſt of theſe terrible Circumſtances may be read in the above- 
vention d Place. . 


Ster. XIX. Fire in the Vir, and an Experiment. 


Now if we paſs from the Fire of the Earth to that of the Air ; muſt not 
ſen the moſt obſtinate Atheiſt acknowledge, that this Element is likewiſe 
ul thereof; in caſe he ever ſaw the ſame diſturbed and put into Combu- 
don by Thunder and Lightning, and the dreadful Effects thereof? Bur - 

I poung: 
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polirg it to be in the midſt of fine and calm Weather, and a bright Sun- wire 
yet even theie could he not refle&, without trembling, upon the great Qui. 
tity of Fite where with he is ſurrounded, eſpecially it ever he had an Op « 
tunity to obſerve the Effects of great Burning-Glaſſes, which (by only "wn 
cting the Beams of the Sun into a Place ſo much ſmaller, as the Focus i 
{maller than the dupetficies of any ſuch Burning-Glaſs) can kindle a Firs of 
ſo terrible a Heat, that in a fe Minutes it will do that which our reatcl 
Fires are not able to do in Hours, Days, yea, Months and Years, of which 
more largely in another Place. But to ſhew here, that the Air even warmed 
with a Kitchen Fire, acquires a ſufficient Quantity of the Heat thereof to d 
harm, one need only take à poliſhed Silver or Pewter Spoon, and put the C. 
vity of it againſt the Fingers, and hold it faſt with the Thumb, in ſuch 4 
manner that the Handle of it may ſtick out about half way above the Fore. 


finger. Now 1t you hold the back of your Hand, and the Concave part of 


the Spoon againſt the Fire, ſo that the Appearance, or Image of the Fire cy. 
lected therein, throws a bright and enlighten'd Spot upon the Forcfiwr 
you will find, that the Fire which is in the Air, being reflected from the C. 
vity of the Spoon upon the Finger, will burn the ſame intolerably, even whill 
the Hand ſuffers no Inconveniency from the Fire itſelf and the Air about it, 
and is only ſenſible of a moderate Heat. 

But to be entirely convinced of the great Quantity of Fire in the whole Uii. 
verſe: Let any Body view with Attention the Sun and the Stars, which ch 
not only ſhew themſclves to us thro* Teleſcopes, but even to our naked Fyr; 
and let him conſider, what a vaſt Quantity of Light deſcends from them ty 
us, which is either plain Fire itſelf, or at leaſt brings along with it the mol 
ſubtil Fire imaginable: And then ask ſuch a one, whether he be not convir 
ced of the Probability of what we have ſaid, and particularly of this, tha 
the Heavens likewiſe do contain Fires, the Number of which excceds 4 


Conception, 


Ser. XX. Conviftions from the foregoing Obſervations, 


Now to come to a Concluſion of all theſe Matters, let a Man ferioul 
conſider with himſelf all that has been juſt now related concerning the Fire 
in the Bowels of the Earth, or thoſe of the Air and Heavens, and let bi 
tell us, ſince the Property of Fire is ſuch, that when once put into Motion, l 
will kindle every thing that is capable of being burnt or inflamed, and whol 
deſtroy the ſame, whether it does not appear a greater Wonder to every 0% 
that argues rightly, that the Earth, with all about ir, is ſtill ſubſiſting, tha 
that it has not long ſince been entirely devoured and conſumed by ſo mai 
Fires as ate in and round about it. Certainly, if the Volcanos, or butil'y 
Mountains, that are to be found in all Corners of the World, had a Comm 
nication with each other by ſubtertaneous Rivers of Fire (as many think n- 
be proved by Hiſtory and Experiments) it is hardly conceivable, that it co 
have continued in being to this very Day. | | | 

And conſequently, that which the Chriſtians confeſs, and St. Peter mit 


tains in his Second Epilile, ch. iij. v 7, 10, 12. does not deſerve to be 7 
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4rill'd at and derided, as is done by ſome Atheiſts, namely, That the Heaven, 
ud the Earth which are now, by the ſame Word are kept in Store, reſerved unto Fire 
qainſt the Day of Judgment and Perdition of ungodly Men. in the which the 
Ravens ſhall paſs away with a great Noiſe, and the Elements ſhall melt with fervent 
Hut; the Earth alſo, and the Works that are therein, ſhall be burnt up. He repeats: 
he lame in the 12th Verſe: Locking for and haſting to the coming of the Day of 
Gd, wherein the Heavens being on Fire, ſhall be diſſolved, and the Elements ſhall 
wit with fervent Heat. Since Nature, and the dreadful number of ſo many 
errible Fires that are found almoſt every where, in the Heavens, in the Air, 
in the Body of the Earth, and almoſt in every thing that it produces (as has 
teen ſhewn before) ought to make every one believe, that the Deſtruction of 
il things by Fire, has long been at the Door; and that it is a certain Miracle, 
that the World has not ſooner felt the Effects thereof. £3 


SECr. XXI. Convittions from reſtraining the Power of Fire. 


Bur after all this, add yet ſomething more, by which a Divine and Over-- 
ming Power is as ſenſible, as if it were felt by the Hand: Can any one ima» 
cine, that it is by mere Chance, and without Wiſdom, that ſo terrible a Crea- 
ure, which by one ſingle Spark can be put into Action, and into the moſt 
violent Motion, is bridled and curbed from doing Evil, and moreover com- 
pelled to be beneficial to Mankind in innumerable Manners, and infinite Oc- 
caſions; and that there is no Direction neceſſary thereto, to prevent the ſame 
from putting the whole Globe into a Conflagration, as it ſometimes does ſeve- 
ral Parts thereof? Can we here diſcover no Goodneſs nor Wiſdom of a Great, 
Mighty and Gracious Ruler, ſince by his Power only this raging Matter is, 
as it were, impriſon'd in Pitch, Oil, Brimſtone, and whatever elſe is a pro- 
per Food for it; and that He does not ſuffer it to break out to the entire De- 
ſtruction of all Things: That beſides this, He does deliver to Mankind the 
Keys of theſe Priſons, which can at any time ſet free this tamed and chained 
Priſoner, and ſet it at full Liberty, only by rubbing one piece of Wood againſt 
another, by ſtriking Steel upon a little Stone, by putting a very ſmall Quan- 
tity of Fire to other combultibie Matters, and in ſhort, after infinite other 
ways, as often as the Service thereof is neceſſary? Again, if the bridling all 
this Fire is brought about by Chance, how can any one remain without 2 con- 
tinual and deadly Fear, leſt by the ſame Chance, which is no more determined 
to one Obje& than to another, this impriſoned Fire might ſhake off its Fet- 
ters, and ſo produce a 72 miſerable Deſtruction, in the moſt diſmal man- 
ner, of every thing that ſtands in its way? ee | 1 
Let now a Philoſopher, who will not admit of this, in order to be con- 
vinced, ſtep once into a Magazine of Gun- powder, where a great Quantity 
of that Matter is laid up: Now if Experience had not taught him before- 
hand, would he have eaſily believed, that in ſuch a black and unſightly heap 
of Grains, ſuch an unconceivable and dreadful Quantity of Fire were hid and 
lock'd up, in which he could neither diſcover Light, nor Warmth, nor any 
ſort of Motion? and yet, by the fall of a little Spark of Fire into-this- 
ſeeming unapt Matter, it would be in an inſtant of Time turned — con- 
| unung 


322 The Religions Philoſopher. 


ſuming and deſtroying Flame, the Violence of which would render dhe 
Earth, and cauſe even remote Houſes and Walls to fly up in the Air and 
fall down in Heaps of Rubbiſh ; inſomuch, that the ſtrongeſt Towers, nor 
even 2 themſelves, how ſolid ſoever, would*be able to reſiſt the Foc, 
thereof. 

And to the End that our Philoſopher may not flatter himſelf with this 
poor evaſive Comfort, that there are but few Magazines of ſuch deſtroying 
Matter, and that but few People have occaſion to come in the way of em 
let 'em conſult the modern Writers of Natural Hiſtory ; or let him only cou: 
ſider with Attention, the Experiments and Relations of the preſent and paſ 
Years ; and then the vaſt quantity of Thunder and Lightning, and the friche. 
ful Eruptions and dreadful Havock made by ſo many Earthquakes and burr 
ing Mountains, and he will undeniably be couvinc'd, that it is not only jn 
the Magazines or Mills of Powder, that he is to apprehend the Effects d 
Brimſtone and Sait-petre, which are the Ingrediencs of Gun-powder ; but 
that likewiſe the Air and the Earth, if they be not full of a natural Gun: 
powder (as ſome Philoſophers, and not without Reaſon, have thought) ar, 
atleaſt endowed with ſo violent and dreadtul a Fire, that the Effeds of it 
does not only equal thoſe of Powder itſelf, but in innumerable Caſcs docs 
incomparably exceed it, altho” it ſo often appears entirely inactive. 


\ Skcr. XXII. After what Manner the Fire of the Air and Heavens is preſerved, 


Now it that Fire which is impriſon'd upon the Earth in ſo many Places, 
and in ſuch various Bodies, and hinder'd from breaking out for the Dcſtru- 
ction of all things, does diſcover a great and mighty Preſerver; ſo that even 
an Atheiſt cannot or dare not promiſe himſelf one Hour's Security, if it were 
not an all-protecting Providence, but only unknown Laws of Nature, ot 
mere Chance, operating indifferently this or that way, that interven'd : How 
much more then is a Wonder-working and an Adorable Power vilible fron 
hence, that ſuch an unconceivable Quantity of Fire can be kept up in the Air 
round about us, without putting every thing into a Conflagration ! And not 
to ſpeak of, Lightning again, is it not demonſtrable by the modern Burning: 
Glaſſes,” that Light itſelf, as it is derived to us from the Sun, being à little 
more cloſeſy compreſſed or collected, would be capable of converting the 
whole Globe (nothing excepted into a glowing Ocean, much more dread- 
ful _ that which is ſeen in the Glaſs-Houſes, or in the Metal Smelting 
Houſes lo hrs hy | 

Now I firſt ask thoſe People that cannot diſcover in all this a Divine D. 
rection, to what Cauſe tis owing, that the Globe of the Earth is placed 


and till continued at juſt ſuch a Diſtance from the Sun, ſo that the Fir 


thereof can only warm, enlighten and fertilize the ſame ?. And how it hap 
pens, that it is not removed to ſo great a Diſtance, as to be render d et 
tirely barren by Cold, or brought ſo near to the Sun, as to be burnt up 4 
turned into a glowing Heat thereby; ſince it is plain enough, that neatet '0 
the Sun the Light is more cloſely compreſſed in the ſame Space, and coole 
quently has much greater Force in burning? And whether it be concrira 
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ar among ſo many Millions of Places that might have been poſleſs'd either 

the Earth or by the Sun, in the vaſt ſpace of the Univerſe, there is juſt 
ane ſingle Point choſen, where only it is moſt advantageous to this our Globe, 
without any End or Deſign ? | 

Scondly, Since if the Light came down to our Globe ſo cloſely compreſ- 
{ed as it is near the Sun, the Earth would undergo a much ſtronger and 
more violent Heat than what we obſetve in the Focus of great Burning- 
Glafſes, wherein, in the Space of a Minute, all kind of Metals fall down in 
lowing Drops ; let theſe Philoſophers tell us, whether any more proper 
Means could have been imagined by them or others, to ſecure the Earth 
fom ſo dreadful a Heat, than to bind the Light to ſuch Laws, by which 
every thing that proceeds from one Point, is diſſipated and ſcatter'd ; inſo- 
much, that the Right Lines, which it deſcribes by its Beams, the farther 
they flow from their Source, the more diſtant they become continually from 
eich other. This Diſſipation or Scattering of Light, the Mathematicians 
expreſs by the Term of Diverging, and they prove the ſame by numerous 
Experiments, by which, beſides that, as we have ſaid above, the Earth is 
pteſerved from the moſt dreadful Conflagration : This great and unvaluable 
Conveniency is conveyed to 2 all things, and one and the ſame Point 
of many, may be ſeen at the ſame time on all ſides. Of all this, thoſe who 
have no Skill at all in Opticks, may for greater Clearneſs conſult what has 
been ſaid in Contemplation XII. 


Secr. XXIII. Convictions from thence, 


Axp can theſe unhappy Men till fancy that there is neither Wiſdom nor 
Power in all this; to wit, That all the Rays of Light which is derived 
down to us from ſo immenſe a great and fiery Ball (as we may ſuppoſe the 
Sun to be in all appearance) do ſufficiently Diverge, or are ſcatter'd abroad, 
before they reach this Earth ; and that it is without any Deſign, and only 
dy meer Chance, that ſo active and violent Matter as are the Particles of 
Fire, which if preſs'd together, or united in a Point, would, as in a Fur- 
nace, turn all things into a glowing Sea; and notwithſtanding its being con- 
tinually protruded with ſo ſwift and terrible a Motion, is yet ſo ſtrictly bound 
and confined by theſe Laws of Divergency, and continues fo, that it has never 
departed from them in ſo many thouſand Years following ; and that all Men 
vhaterer, can enjoy nothing but the greateſt benefit therefrom, altho' its 
dreadful Motion produces otherwiſe nothing but general Deſtruction. 


dicr, XXIV. Al the Water in the World not ſufficient to extinguiſh this Fire; 
ſhewn by ſeveral Experiments. 


Tasxt remains ſtill to remove one Subterfuge, which ſeems ſtil! of uſe 
to thoſe that deny a Divine Providence, namely, that how plentiful and 
ow terrible ſoever the Fire may be which is found in and about the Earth, 
here is yet a ſufficient Quantity of Water to preſerve the ſame from being 
wurnt ; lo that upon this occaſion, it does not ſeem neceſſary to aſcribe ſuch 


Preſervation to a particular Favour and Foreſight of G op. 
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1 ſhall not object to this, that there are even ſuch Bodies containing ſuch 
Fire-Particles within them, that can only be put into Action by Water, 0 
which a Lime Kiln and Mill, not many Years ſince, has been a (ad "wha, 
ple, which by the breaking of a Sea-Dyke, and overflowing of the Water 
till it reached the Lime, was entirely burnt down: Beſides, many other l. 
ſtances that may be brought from Chymiſtry, to prove, that a cold Matty 
infafed in Water, will become intolerably hot, and ſometimes break out intg 
a clear Flame: Thus Oil of Vitriol, upon putting cold Water to it, wil 
make the Glaſs in which they are mingled ſo hot, that one ſhall not be able 
to hold it in ones Hand: The ſame will likewiſe happen, by pouring cold Exp 
Water upon that which remains from the Sublimation of the Lapis Hemmatiy 11 
and Sal Armoniac, and in many other Caſes. | | 

Bur it is an Experiment known to the greateſt Enquirers into Nature F 
this Age, that Living Sulphur, mixed with Filings of Iron, and kneaded | 
to a Dough, by the addition of cold Water, will in a few Hours time becone 
warm, and at laſt be ſet on Fire; touching which, the Phyficks of Mr. Han- ven 
ſoe ber, the Opticks of Sir Iſaac Newton, as alſo the Regiſters of the Royal At 
demy of France, may be conſulted. TI 

Now, whether this be one of the Cauſes of the Subterraneous Fires, yy 
Earthquakes, and the like Motions, we ſhall not here nicely enquire into; e 
but at leaſt it is unqueſtionably true, that there are Matters of ſuch a N Air; 
ture in the Earth, which, far from being ſecured from burning by Water, ar: * 
kindled thereby, and compleatly ſet on Fire. W 

And to ſhew farther, that there are alſo certain Matters which are caps: 6 
ble of butning in Water itſelf with great violence, without being able to Man 
be extinguiſhed any wiſe thereby, we need only caſt our Eyes upon that lor WM Fre 
of Fire · Works, which firſt performing their Operation under, and then aboreM ;qun, 
the Water, do thereby repreſent an unextinguiſhable Fire. To this purpoſe, FF on. , 
1 find this little Experiment in my Notes, of the 29th of Of. 1695. WW few 
took a little Cartouch, or Caſe, of that kind which they uſe in making little der- 


pents or Squibs in common Fire-Works, and filling the ſame with Duſt of Gur Il 
powder, without adding to it the Cracker or Bounce with grained-Pow-8 the! 
der, we tied it to a little Stone; then it being kindled, and dropt into tune 
Glaſs filled with Water, we obſerved it to burn under the Water, and in th ye f 
Dark of the Evening, to give a great Light. N of th 
Now, fince there is in the World much Brimſtone and Salt-petre (of whicM (ne 
Gun-powder does partly _—y when they have once taken Fire, they ca- Fre 
not eaſily be extinguiſhed by Water, which does ſufficiently appear from Tree. 
what has been juſt now ſaid, as it does likewiſe from the frightful Env Ware: 
tions of the Subterrancous Fires, which have oftentimes burſt out from te It can 
bottom of deep Seas; of which we have given an Inſtance before, in th Wate; 
Caſe that happen'd not long ſince, of the new-born Iſland near that e Can 
the u 
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Szer. XXV. Some Experimeyes about the Phoſuborus. 


Brs1DES the foregoing Experiments, the reſtleſs Curioſity of Chymiſts 
uiring into the Nature of all things, has ſome few Years ſince revealed 
0 the World a ſort of Collection of Fire (of which we have already made 
{ome mention above) called the Phoſphorus, which ſeems to be before ſcatter d 
iu the Air, and oftentimes in Water itſelf, and being prepared by the ac- 
ceſſion of any Hear, may be reduced into a perfect Flame: Among ſeveral 
Experiments which we have made about this Phoſphorus, 1 find the following 
upon my Notes ; ; 

I. That it has been often found, that a certain degree of Warmth was 
neceſſary to make the Phoſphorus yield a Light or Burn: 

For in the Winter, or January 1696, a little bit of it upon a Paper, lying 
upon the ſide of the Glaſs-Receiver of the Air-Pump, ina place that was 
not warm, was obſerved to give no Light; but on the contrary, ſome. of it 
being put upon the Hand, it preſently ſhined and flamed, but without doing any 
hurt, The ſame being repeated ſeveral times, always produced the like 
Effects. But being put into a little Bottle, that was made ſomewhat warm, 
it did not only burn, but remained burning, tho' the Air was quite pump'd 
out of the Recipient, into which it was put, and alſo afterward, when the 
Air was let in again: So that it appeared from thence, that this Fire, diffe- 
rent from many others, would equally burn with or without Air, 

We likewiſe ſaw that the ſame Phoſphorus being put upon the Duſt of 
Gun-powder, and held in a Paper at ſuch a Diſtance from the Fire, as a 
Man may hold his Hand without uneaſineſs, both of 'em preſently took 
Fire : The ſame happens whether you uſe the Duſt of Gun-powder, or the 
round Grains of it with Phoſphorus. From whence the foregoing Aſſerti- 
on, viz, that Warmth was neceſſary, does likewiſe ſeem to be proved : As 
likewiſe from hence, that upon rubbing the Phoſphorus upon brown Paper, 
and warming the ſame, it will burſt out in a perfect Flame. 

II. In another Experiment, we took ſome of the fineſt Parts of Duſt of 
the Phoſphorus (which in the Diſtilling are drawn over together with the 


rounder and larger Pieces) and put it into a little Veſſel, with Water upon 


the Fire; where after it had boiled, we perceived, that in the empty Part 
of that Veſſel, there appeared a great Light at the Top of the Water, and 
ſome little Pieces, as if they were burning, floated upon it. 

From hence it is plain, that theſe Fire- Particles, with the requiſite De- 
gee of Heat, will likewiſe burn in Water; and that Fire can alſo paſs thro 
Water, and produce a Flame upon it, without being extinguiſhed therewith - 
It can't. be objected, that there are not ſufficient Pores or Paſſages in the 
Water for it, ſince in the foregoing Experiment, Sect. XXIII. when the 
Gun-powder burnt in the Water, a thick Smoak aſcended, as paſſed thro? 
the whole depth of the Water. 

III. We put the Water, in which the ſaid Duſt of the Phoſphorus was 
boiled, into the Recipient of the Air Pump, and obſerved that {ome of the 
imall luminous Particles preſerved _ Light till the Glaſs was almoſt _ 
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cuated of Air; we likewiſe ſaw, that every time that the Air was pum 
out of the Recipient, a great Light riſe out of the Bottle that held the ſaid 
boiled Matter: From whence, as well as from other Experiments, it ſeemed 
to follow, that the Fire of the Phoſphorus had an Elaſtick Power, which 

erted itſelf when the Preflure of the Air was leſſened. * 

IV. The ſaid Water being afterwards cold, and having ſtood about a 
Hour in the open Air, it was obſerved, that whilſt it was unmoved it yielded 
no Light at all, nor could any Part of it be ſeen in the Dark, but bein 
ſhaken, it fired (as we ſpeak upon this occaſion) or flaſhed after the at, 
ner as Sea-Water does in Summer: And we found alſo about a Week after 
that the ſaid Water, upon ſhaking the Glaſs in the Dark; did ſtill giye Lighe 
like the Water of our Ditches in a hot Summer, notwithſtanding that the 
Glaſs remained always unſtop'd and open. Yea, it may be inferr'd fron 
hence, that Fire does likewiſe cleave to Water. And if the firing of the 
Sea, and ſome of our Inland Salt-Waters proceeds from this Cauſe, that ſuch 
a Subſtance cleaves or joins itſelf to them, one may likewiſe conclude from 
thence, that (how ſtrange ſoever it may appear) Fire does alſo mingle itſelf 
with Water in a great Quantity, without being extinguiſhed by it, if there 
be but the leaſt degree of Warmth therein. 

V. I muſt add hereto, that this Phoſphorus, with which all theſe Experi- 
ments were made, had lain at that time four or five Years under Water, and 
had been kept in the ſame ; ſo that even Water being cold, ſeems to be cx 
pable of ſerving for a proper place to keep Fire in, and from whence the 
| — Fire remaining unextinguiſhed, may upon all occaſions be pto- 
duced. | 

VI. Now, whether we may from hence form an Hypotheſis, that this 
ignite Matter owes its Birth either to the Air, or to the Rays of the Sun 
that are therein, ſince the Urine of Animals can produce no ſuch Phoſphorus, 
without having been a long time expoſed to the open Air and Light of the 
Sun, and likewiſe thoroughly fermented and putrified ; as alſo, whether the 
Cauſe why this Fire cleaves to the fermenting Urine, be on account of its 
Saltneſs, toraſmuch as in other Waters alſo, which are ſalt or brackiſh, ſuch 
Fire or Flame is commonly obſerved, we are not yet ripe enough in Phy- 
fical Knowledge to determine any thing abour it here : This is certain, that 
when the Air and Light have acted a long time upon any ſuch Matter, many 
Phoſphorus's will proceed from thence ; and that there is a very great quan- 
tity of Fire ſcatter'd in the Air, which exerts itſelf in fome manner in al 
Meteors, but in Lightning particularly, after a dreadful manner. Now 
Lightning, quite contrary to the Nature of other Fires, ſeems to want n0- 
thing but the Heat of the Sun to kindle it; and accordingly it is obſerved 
to be moſt frequent in hot Countries, and with us in warm Weather. Thi 
likewiſe ſeems to be one of the particular Properties of the Fire which b 
found in the Phoſphorus, that an almoſt common Warmth, yea, ſuch a ones 
is hardly able to kindle a Fire, or Gun-powder, will yet ſet the ſame 1 
burning; and when. it burns, we ſee that like Lightning it breaks out ſome: 
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ines with ſeveral Repetitions of new Flames, as I find in my Notes, 
tar when I held a Phoſphorus in a little Bottle exactly over a burning 


dle. | 
ost know whether others can ſhew ſuch a Fire, even alſo a Liquid 


Matter, that can be prefently ſet on burning ſo eaſily as this Phoſphorus ny 


by the Heat of one of our Summer Days; but I never ſaw any kind thereof, 
deldes this ignite Matter, that appeared to me in its manner of Inflamma- 
tion ſo analogous to that of Lightning : For as for all other ways that are 
made uſe of by the Philoſophers, to ſhew how Lightning is kindled in the 
air, there ſeems to be either a real burning Fire, or ſome other Matters ſup- 
poſed, which many will not allow to have place in the Air. 


Stcr. XXVI. A Flnid Phoſphores. 


Vs find this Phoſphorus uſeful for diſcovering Properties of Fire in many 
other Caſes; and among others, it ſeems to ſerve for a Proof and Confirma- 
tion of what has been faid above, $. VI, Cc. namely, that Fire is a particu- 
ar fluid Matter: Foraſmuch as this compreſſed Fire in the. Phoſphorus will 
fiffer itſelf to be diſſolved in Oil of Cloves, and ſome other Oils, and com- 
nunicate to the ſame ſome ignite Particles; ſo that if you let a little piece 
thereof lie any time in the ſaid Oil, it will acquire a Faculty of ſhining, and 
repreſent a liquid Phoſphorus: At the ſame time however, refuſing to be diſ- 
ſolved, and to mix itſelf with many other Oils and Liquors. This likewiſe 
does in ſome manner ſeem to ſhew that Fire, at leaſt that which is in the 
Phoſphorus, does conſiſt of a particular determinate Matter. 


SET. XXVII. Preparation of the Phoſphorus. 


I was not here minded to deſcribe Chymical Proceſſes in all their Circum” 
ſtances ; but to the End that every one may be aſſured of the Truth of hat 
we have here ſaid, and have an Opportunity of enquiring farther into the Pro- 
perties of Fire by the means of this ignite Matter, I ſhall here add a Method 
of making the ſame more convenient than thoſe which many Chymiſts have 
left behind in their Writings, becauſe it does not ſtand in need of the ſo trou- 
dlelome way of evaporating the Urine. That which I find in my Chymical 
Obſervations about it, is as follows : 

I took the Dregs or Sertlings of Urine, that had ſtood a long time in a 
Tub in an Hoſpital, and had thereby acquired the Thickneſs of Soap; I put 
ome Rain-Water to it, ſtirring it about, in order to incorporate them toge- 
eras much as was poſſible, and by pouring off the uppermoſt and thinneſt 
Puts of it, I ſeparated the other Impurities from it. Then I let it ſtand in 
the ſaid Water ſo long, till the Matter that was in it did all entirely ſubſide; 
rom which afterwards, by the Repetition of freſh Water, all the Salts were 
eparated, This the Chymiſts call Edulkorating, that is to ſay, making ſweet 
Or freſh, This ſubſided Matter being dried in a hot Iron Pot, was put into 
wo little Retorts, and placed after ſuch a manner in the ſmalleſt Reverbera- 

ig Furnace, that that which we had a mind ſhould come over by Diſtillation, 

| might. 
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might not riſe too high. Then next Morning, at halt an hour after d 
1 put Fire under it, but joined no Recipient to it; and about half a how 
after Eight, a yellowiſh Matter began to come over, which dropt into tw 
little Glaſles ſer under it, and would make an Ebullition with Aquaforti, 
At One a Clock of the ſame Day, when the Fume and yellow Drops c,44 
to come out ot the Retorts, there were two little Veſſels, the Mouth of 
which were prepared before for that Purpoſe, faſten'd on with Luting; being 
firſt fill'd with Water in ſuch a manner, that the Orifices of the Retorts 
might be juſt above the Water; and we preſently ſerved ſomething lie 
Lightning in the ſaid Veſſels. At Three a Clock the Air which was h 
thoſe Veſſels over the Water, was glowing and red, and Phoſphorus lay at 
the Bottom of the ſaid Water. The Furnace itſelf was made narrower than i 
ſhould be for other Occaſions, but the Fire-place had its entire Magnitade, 
to the end, that it might afford as ſtrong a Heat as poſſible; and to prevent 
the Diminution of it by the frequent Addition of freſh Turf, it continually 
was ſupplied at laſt with thoſe burnt ones that are uſed to be kept in the ei 


tinguiſhing Pots. 


Sect. XXVII. Convictions from the foregoing Obſervations. 
Bur to return to the Bufineſs: Since we ſee in this Phoſphorus ſuch 1 
Fire, which upon the Acceſſion of any Warmth, cannot only not be extin 
guiſhed by Water, but may be kindled and burn therein; fince likewiſe mr 
ſee ſomething of the ſame Nature to happen in Lightning, which, altho 
ſurrounded by ſo many thick watry Clouds, yet is not hinder'd from being 
kindled in the midſt of em, and from ſetting on Fire every thing about it: 
Since we ſee farther, that this Fire of the Air mingles itſelf with Salt-Waters 
and in the Summer-time, cauſes them to flaſh and ſhine; and beſides, makes 
Gun-powder and Salt-petre, when ſet on Fire, to burn in Water juſt as they 
would do out of it: To ſay nothing of the ſubterraneous Fires, that tage ſ 
terribly, tho* they lye under the deepeſt Sea: I (ay, if an Atheiſt would con- 
ſider all theſe things, is it poſſible for him to acquieſce in ſo poor an Evaſot 
as this, that the Water when once it is put into a general Operation, can 
cure him either from the Etherial or Subterraneous Fires. wh 
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The Religious Philoſopher. 
CONTEMPLATION XXII. 
Of Beaſt, Fowls, and Fiſhes. 


Sect. I. Tranfition-to the Beaſts. 

AVING already contemplated Mankind under ſo many Circum- 
ſtances, namely, with reſpect to the Air in which we breath; with re- 
ſpe to Water that ſerves us for Drink; with rc{pe& to the Earth that yields 
us both Food and Dwelling; and laſily, with reſpe& to Fire, whereby ſuch 
great things are brought about, it hardly ſeems credible, that any one can re- 
fle& upon all the foregoing Particulars with due Attention, without being 
convinced of the Exiſtence of a Wiſe, Powerful and Gracious Gov. And 
in Caſe all this be not ſufficient to diſengage him from his deplorable Scep- 
ticim, let him proceed farther on with us, and ſilently and ſeriouſly contem- 
plate the Beaſts that inhabit the Earth, the Birds of the Air, and the Fiſhes 
of the Waters, and perhaps the Creator of all thoſe Beings may vouchſafe to 
bring the Proof of his adorable Perfections, that ſhine forth therein, power- 
fully home to his Heart and Underſtanding. | 

We have already treated concerning Men, and the wonderful Structure 
of their Bodics (which otherwiſe ought to have had the firſt Rank here ;) for 
which reaſon we ſhall not enter farther into that Matter now; we ſhall like- 
wiſe paſs by every thing in Beaſts that have any Analogy or Likeneſs with 
Men, ſuch as the Structure of their Bowels, Muſcles, Circulation of the 
Blood, Cc. So that after one or two General Remarks, we ſhall only here 
propoſe ſome Particulars of Birds, Fiſhes, and other kinds of Animals; lea- 
ving the farther Enquiry, wherewith many large Volumes have been filled, 
to the Study of thoſe that examine them with a deſign of Learning, to know 


Cop from thence. 


Sect, II, and III. Concerning Tame and Wild Beaſts; and the Text in Gegeſis, 
Ch. ix. v. 2. relating to the ſame. 


To come then properly to the Matter; we are. wont to diſtinguiſh the 
Beaſts into Tame and Wild: Can then any Body imagine, that he is able to 
prove, that it is owing to Chance, or to any Cauſes neceflarily reſulting from 
the dtructure of Animals, that the Tame Beaſts, which are (o uſeful and ſer- 
vice able to Mankind, either for Cloathing or Feeding them, or for other Pur- 
poſes, ſuch as Kine, Sheep, Horſes, and the reſt, ſeem diſpoſed by Nature 
to be Nomeſtick Animals, and to live among us : Whereas the Wild, ſuch as 
Lyons, Bears, Tygers, Wolves, Serpents, and the Ike, delight ro dwell in 

Woods: 


I 
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Woods and Solitary Deſarts, and of their own accord ſeem to avoid dle 
Company of Men? Now if this were quite the Reverſe, and the deyqy; 
and poiſonous Creatures ſhould keep together in Flocks, and exert thei 
Violence againſt Mankind, how much Pains and Trouble would it require 
in many places to defend our ſelves againſt their Aſſaults. 

We ought therefore to conſider with no leſs Amazement than Attention, 
that Text in Geneſis, Ch. ix. v. 2. ; where G 0D ſays to Noah and his Sons, Th 
fear of you and the dread of you ſhall be upon every Beaſt of the Earth, and uu 
every Fowl of the Air, upon all that moveth upon the Earth, and upon all the Fiber 
of the Sea; into your hand are they delivered. And to obſerve how may 
Thouſands of Years this Word has continued true. Could a Man that had 
ſeen an Elephant, a Bull, or a wild Horſe provok'd, enraged, and then let 
out to do what Miſchief he would (and who did not know after what man. 
ner People uſed to Tame theſe furious Animals, and many others, and ten. 
der them ſerviceable) ever believe the ſame without looking upon the above. 
quoted Text as a wonderful Prophecy ? And not to mention Birds and 
Fiſhes (without even excepting the greateſt Whales) in which the ſame 
is very plain and manifeſt, it is well known, from a multitude of Examples, 
that this has place in the moſt devouring and pernicious Creatures: For not to 
repeat what we have already ſaid, that of their own Nature they chuſe to 
live in Wilderneſſes and uninhabited Countries, we may meet with a very 
remarkable Evidence thereof in the Ephemer. German. gth and t1oth Tear, 
P. 453 ; namely, that a Lyon will never aſſault a Man, unleſs compelld 
thereto by Hunger, Self-defence, or the Diſcharge of a Gun againſt him; and 
in relation to Tygers we read the following Paſlage ; they are afraid of whit 
and naked Men, like (which is very remarkable) all wild Beaſts of Aſia au 
Africa, and avoid them as it were a kind of Reverence ; and it is without exampli 
that they attacked any ſuch. After having underſtood all this, let an Infidel 
himſelf tell us, whether Moſes, whom he muſt account a great Politician, 
would not have acted againſt common Prudence, when he pretended that 
thoſe Words which at that time when they were ſpoken, were ſo little pro- 
bable, proceeded from Go p, whom he ſerved, and whom he deſired that 
Iſrael ſhould likewiſe ſerve. 


Ster. IV. The Strufture Beaſts in general, and Convictions from thence. 


To come now to ſome Particulars: If we ſhould contemplate all Bealts, 
Great and Small, Wild and Tame, and at the ſame time ſuppoſe that ther: 
was bur one of each Kind in the World: Then, ſhould any one view with 
a Microſcope the Structure of the leaſt, even of the moſt contemptible Fl, 
or ſmalleſt Mite in a Cheeſe; could he forbear acknowledging each of them 
to be a Miracle of Nature; and not be ſufficiently convinced, that He who 
had formed all the Members of them, ſo uſeful, with reſpe& to each oth! 
muſt have been very wiſe; and that in providing them with a Mouth, Feet, 
and other Parts, he did it with a Deſign that they ſhould cat and walk, 
and diſcharge other neceſſary Functions therewith |! 
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I is wonderful again, that theſe unhappy Philoſophers, ſeeing an artificial 
Mouſe or Fly, by the help of Springs and Wheels, like a Watch, enabled to 

form ſome of the moſt common and rudeſt Motions of thoſe Creatures, think 
they can never ſufficiently commend the Skill and Contrivance of the Maker: 
and yer when we ſee the Original, the living Creatures themſelves, in which 
they are forced to confeſs there is infinitely more Skill and Judgment to be 
found, do yet maintain, that He that formed them, was endowed neither 


vich Wiſdom nor Underſtanding. 


Sect. V. Of Procreation in general. 


Bur now ſuppoſe one ſhould ſhew them of each Species of Beaſts, not 
one only, as above, bur two, Male and Female, both endowed with Parts 
of Generation relative to each other, and enabled thereby to propagate their 
Kind: Let the moſt preſumpruous and conceited Atheiſt, though never ſo 
well verſed in Mathematics or Mechanics, propoſe to himſelf the following 


Problem, namely, To make two Animals of the ſame Species , which befides all other 


Faculties of Eating, Drinking, Running, Flying, and the like, have likewiſe that 
wonderful Property of jointly producing other Creatures of their own Kind, and ſo 
to continue their Poſterity after their own Kind. And let him anſwer us, whether 
he could be able to do this with all his Wiſdom ; and if not, whether he muſt 
not eſteem him that can do it, as much wiſer than himſelf, and all other Men 
together. ; 

This being done, let him with us contemplate not one, nor two, but 
thouſands of ſuch Creatures in the World ; and then conſider with himſelf, 
whether a pious Enquirer is ſo much in the wrong, when he acknowledges 
the adorable Glory of the Great Creator in all theſe things ; who, to the 
end that every reaſonable Being that ſees theſe his Wonders, even in ſuch 
ſmall Creatures, may be thereby convinced of his Power, of his Wiſdom, 
and of his Bountifulneſs, which He extends to the moſt contemptible 
Animals. 

If this be not true, how comes it to paſs that in each of the two Sexes, 
reſpe&ive Parts for Procreation are ſo accurately adapted, that among ſo 
many Millions, there is hardly one only to be found, that is not or will 
not be rightly form'd for propagating his Kind. And if this were not the 
Deſign and Purpoſe of the Creator, what Reaſon can be alledged, that all 
kind of Creatures living, both upon the Earth, in the Air and Water (how 
different ſoever in Nature, Figure and Size, they may be) are hurried with 
ſo ſtrong an Inclination, yea even with Rage and Madneſs, to propagate 
their Species? Inſomuch, that one cannot contemplate the ſame without 
Terror many times in thoſe Creatures that are ſtrong enough to do miſchief, 


Sect. VI. Generation performed after various Manners. 


Tas rather (whereby all Evaſions are cut off) ſince the wiſe Creator of 
al things living has cauſed this Propagation of the Species to be perform- 
ed after ſo many and various Ways, that whoever is endowed with any 
Reaſon or Equity, muſt be convinced, that all this proves in the cleareſt 
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manner, the Work of a free and wiſe Divine Pleaſure, but by no means of 
a natutal Neceſſity, operating always after the ſame manner. 

Thus we ſee, that Men, Kine, Sheep, and numberleſs other Creatures 

are received and formed in their Mothers Body. 
That moſt Birds ate indeed received in their Mothers Body, but at 
formed in an Egg out of the ſame. 
That many Fiſhes (as the Experience of Fiſhers and other Enquirer in. 
form us) are not only ſhaped, but likewiſe received out of their Mothers 
Body; toraſmuch as the Female or Spawn-Fiſhes, diſcharging their Spam 
in convenient Places in the Water, the Males reſort thither, and impreguae 
the ſame; whereby the little Eggs in the Spawn are fœcundated, and 
Filhes of che ſame Kind are produced from thence. 

The Firſt 1s performed entirely in an Animal and Liquid Warmth, 

The Second, ſo far as it relates to the Reception, is after the ſame manner; 
but the Formation is in a dry and different Warmth : So that in ſome 
Countries many Chickens are hatched from Eggs, in Ovens made expreſly 
for that Purpoſe ; not to take notice that Women likewiſe have hatched 
Chickens from Eggs by the Warmth of their Boſoms. 

The Third, concerning Fiſhes, happens both ways in Cold Water, with- 
out any remarkable Warmth. 

And beſides this, to ſhew that the Great Ruler of all things will not ſuffer 
himſelf to be bound by any Neceſlity or Fatality, we may ſee other Fiſhes 
ro be conceived likewiſe in their Mothers Body, ſuch as Carps, the Spawn- 
ing-time of which is well known to the Fiſhers, that teſtifie rhe ſame. But 
beſides theſe, there are other Fiſhes likewiſe formed in their Mothers Body, 
fuch as Whales, in which People have oftentimes found living Young ones 
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Secr, VII. Animal: of both Sexes. 


Bur farther to prove this laſt, and the unlimited Will of the Great 
Creator of all things in the Execution of his own wiſe Purpoſes, could it be 
believed that there is a Species of Creatures, which are at the ſame time 
both Male and Female, and which do copulate with each other after both 
ways? They that deſire to be ſatisfied therein, may conſult the Hiſtory 6 
the French Academy for the Year 1699. p. 46, 47, Cc. where Mr. Poupart af 
firms, that he had obſerved it in Worms that are in the Earth, which would 
get into a proper Hole for that purpoſe by two and two, after ſuch Manne 
that they can ſtretch themſelves ſtrait out by each other, placing the Head 
of one by the Tail of the other; after which manner they Copulate, ard 
have been ſo found in Spring in warm and moiſt Weather. This has cauſed 
Mr. Homberg to doubt, whether this Kind of Worms might not impregnar 
themſelves, ſince they can conveniently bend their Bodies, and become 
Males at one end, and Females at the other, into which we ſhall not farthe 
enquire. Mr. Poupart does likewiſe give us there a rough Enumeration 
the Creatures, in which he ſays, he is ſure that this Particular has * 
and beſides theſe Earth - Worms, there is mention made of another 11 
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vith round Tails, which are found in the Inteſtines of Men; ſo likewiſe 
ch as are found in Horſes ; the Snails of the Earth, and of Freſh Waters, 
gether with many other Kinds, and all Leeches and Blood-Suckers. 

This Obſervation is likewiſe confirmed in the ſaid Hiſtory, for the Year 
nos, with many-Circumſtances about Snails, by Mr. du Verney, as alſo 
by Dr. Lifter, his Anatomical Exercitations, as they are mentjon'd. in the 
48. Lipſ. 1695. p. 318; and Mr. Blancart, in the Theatre of Rupſen, relates 
the Obſervations of Swammerdam, concerning the Coition of the Horn-Snails 
who have in their Neck both the Parts of Generation by each other, anc 
ue wont to brandiſh the Male Varga ſeveral times, till it can meet with the 
Female Part of the other on both ſides the Tab. XVI. Fig. 4. will ſhew this 
without farther Explanation. 


SzcrT, VIII. Conviftions from the foregoing Obſervations. 


I Hoy there will be no occaſion here of uſing many Arguments to 
convince a Sceptick, that one who acknowledges a GO p, will not main- 
tain ſo abſurdly, when he ſees that one and the ſame End of Generation is 
performed after ſo many different ways (each of which is the reſult of won- 
derful Wiſdom) that this whole Work is to be aſcribed to meer Chance, 
by reaſon of the Skill and Contriyance appearing therein; Nor yet to a 
blind and ignorant neceflary Cauſe, on account of the Diverſity and Variety 
whereby the ſame End is ſo wiſely purſued : But much rather attribute it 
entirely to Go p, who being neither limited by Laws, by Methods, nor by 
Inſtruments, in revealing his Wonders to Mankind, does make every thing 
according to his own good Pleaſure, and the Council of his Will. 


SzcT, IX. Dung ones produced upon the back of a Pipal. 


No w, after how many different Manners, beſides thoſe already mention'd, 
the Production of Living Creatures into the World is performed, may be 
ſcen in thoſe Treatiſes that have expreſly handled this Matter: And that we 
may be once again convinced, that this is only to be aſcribed to a Supreme 
Will, directing all things according to its determinate Purpoſes, and which 
is bound by no particular Rules, we may contemplate the Production of 
Caterpillars, Silł- Worms, and the like, and obſerve how much they differ 
therein from other Creatures, being not fit for it before that they are en- 
tirely and ſpecifically changed, and from creeping become flying Creatures. 

Beſides all this, the Belly of the Female Animals ſeems to be the principally 
deſigned Part for the Procreation of their Young ; but again, becauſe none 
ſhould imagine that this were an abſolute Neceſſity, and to be aſcribed only 
to the unknown Laws of Nature, let him conſult the Second and Third 
Figure in the Fourth Table of the Firſt Cabinet of Azimals, of Mr. Ruyſch, 
where, to his great Aſtoniſhment, without doubt he will find an American 
Animal, called the Pipal, like a Toad, which produces its Young ones out 
0 its Back; ſo that neither thole Creatures, nor the Eggs from whence they 
come, have any Communication with the Cavity of the Belly. 
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SECT. X. The Food of Animals. 


Ap to the end, that it may not be thought that the Generation & 
Animals is not juſt the only thing in which the Wiſdom of the Maker ſhines 
out equally with his Free Will and Pleaſure, by which he does all things 
to his own Glory, and to the Confuſion of thoſe who repreſent his unbounded 
Power by the Likeneſs of a Clock, or other Artificial Machine, that Works 
neceſſarily and ignorantly ; Let the Atheiſt contemplate thoſe Parts of Ati. 
mals that are uſeful to them in Feeding ; and let him obſerve particular 
how Kine, and other Beaſts that have no Tecth above, and upon that xc 
count can't chew their Meat ſmall enough at once, are provided with'z 
| Maw, in which the Graſs they ſwallow is thoronghly moiſten'd, to the end, 
{| that when it is brought up again into the Mouth, being Softer and Mel 
| lower, it may be render'd as ſmall as is neceſſary by a ſecond Maltication, 
which is called chewing the Cud ; and how, after having been ſwallowed 
the ſecond Time, it deſcends into other Ventricles or Bowels, where it is' 
firſt turned to a proper Chyle, in order to nouriſh them ; concerning which 
thoſe who have expreſly written may be conſulted. or Foo there are 


"4 


ſome other Animals fed with Graſs, that do not ſerve for Food to others 
In the Dutchy of Crain in Auſtria, there are found black Shails as big a8 
ones Fiſt, and not inferior in taſt to Oyſters, living in the midſt of a very 
hard Rock, which muſt be broke in pieces to come at them. Let any one 
gueſs how, and with what theſe Creatures are nouriſhed. Bur I only ak 
this Queſtion, firſt, Whether it can be ſuppoſed to happen by Chance, of 
without Wiſdom, that theſe Cud-chewing Animals, which are deprived of 
an upper Row of Teeth, are furniſhed with ſuch a particular Manner of 
Digeſtion, and that Dogs, Swine, and all kind of Fowl that do not want it, 
are not provided with the ſame. And, Secondly, Whether it does not fully 
appear from thence, that He who has given to all Animals the proper Inſtru- 
ments for Feeding, is not bound by any neceflary Laws of Nature, which 
tending all to the ſame Purpoſe, do always act after the ſame Manner, 


Sect. XI. The Motion of Animals in General. 


Tu ſame does likewiſe appear from the Diverſity of Motions in AnF 
mals, whereby they paſs from one place to another. Thus moſt Birds both 
ſmall and great, have Feet for Running, and Wings for Flying; Fiſhes have 
no Feet, but Tails and Finns for Swimming; ſome Beaſts have two, ſome 
four, others more Feet for Running; others having neither Feet nor Wings, 
do creep ; others, as ſome Shell-Fiſh, draw themſelves along by Threads 
making uſe of a quite different manner in moving from one place to a0. 
ther. See concerning the ſame, the Memoirs of the French Academy, 1706. p. 0 
Now in all this we may obſerve different Methods ſerving the ſame End 
and each of 'em executing the wiſe Purpoſes of the Creator, being adapted 
thereto after a particular and wonderful Manner. 
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Scr. XII. The Srufture of Birds. 


Aud not to ſtop at thoſe Particulars which ſeem to have ſome Analogy 
+ thoſe of the Humane Kind, foraſmuch as we have treated of them 
other place; let the unhappy Atheiſt contemplate the Birds, and let him 
& himſelt, whether (in order to deny, with ſome appearance of Reaſon, 
Wiſdom and Power of an adorable Go p) he can be contented neceſ- 
ily to conclude, that all thoſe Inſtruments which are requiſite for Going, 
ſing, Eating and Procreating, ſo neceſſarily and ſo artfully adapted to all 
heſe Purpoſes, are owing to mere Chance, and to the ignorant and neceſ- 
Laws of Nature: And whether he can conceive, that without an 
er tuling Power and Providence, a Bird ſo wiſely form'd for Flying, not 
by ſpeak of other Faculties, can have acquired its Exiſtence out of that 
er and Subſtance with which an Egg is filled, only by a brooding 


Heat ? 


Scr. XIII. The hollow Tubes or Bones of a Bird. 


Ls x him firſt contemplate the little Bones of a Bird, and he'll find thoſe 
their Legs to be much hollo wer, as well as the Subſtance of them much 
liner, than thoſe of other Creatures; the reaſon of which is, that the 
Id may be lighter, and ſo more fit tor Flying. But to the end, that the 
ianeſs of the Bone ſhould not render it weaker, it ſeems neceſfary that the 
Wbſtance of it ſhou'd be harder and ſtronger than in thoſe of other Ani- 
als. Now if we conſult the Obſervations of thoſe that have inquired into 
we ſhall find it to be ſo in Fact. Will then our unhappily blind Philo- 
her maintain, that this alſo comes to paſs without Wiſdom and 


Velen ? 


Szer. XIV. The Cartilages in the Joints, and Couvictions from thence. 


Moxzover, let any one who has, for Inſtance, a Pullet upon his Table, 
nine the ſame, and ſee how in that, as in other Animals (of which 
Imething has been ſaid before in Contemplation XI. $. VIII.) the end of 
beſe little Legs are encompaſſed with a ſmooth or poliſhed Cartilage, to 
wore and bend the ſame conveniently , ſome are moved by means of a 
bund Cavity, which is likewiſe clad with a Cartilage, and others by means 
two circular Protuberances in two like Cavities adapted thereto : Let 
Im afterwards attentively view the little Joints in the Claws of ſnch a 
let, and he will find, that here likewiſe, as well as in the great Bones 
the largeſt Ox, the Extremities of theſe ſo ſmall Bones are encompaſs'd 
th ſmooth Cartilages, to the end, that in the Motion of them, one Bone 
uy flide upon the other more eaſily, and the proper Motions be performed 
wrery Part without any Obſtruction. | 
Now if there be not a wiſe Contrivance in this whole Structure, why ate 
Rall the Bones (which would then be too weak) compoſed of mere Car- 
Wes only > Why do they occur in thoſe Parts alone, where by their 


Wothneſs they render the Motion more Light and Serviceable > Why is 
one 


ly to be obſerved, is, that theſe Wings are not faſten'd to the Body by 
w 


336 The Religious Philoſopher. 


one End of the Leg ſpherical, or exactly round, where it is neceſſary to h 
moved not only forwards and backwards, but alſo ſidewiſe? And a te 
other end, where there is no occaſion for ſuch lateral Motion, therg at 
two ſuch Protuberances formed, as to hinder it from being infle&ed other 
wiſe than backwards or forwards? He who fees all theſe things, and 0 
many others, which can only ſerve for their particular Uſes, and | judge 
that they have acquired ſuch a Diſpoſition without Wiſdom and Delign; 
why may he not as well, in reading a Book or a News-Paper, affirm, tha 
all the Letters are ranged in the Form he finds them in, by mere Chance 


likewiſe, and without any Deſign of the Printer? 
Sect. XV. How the Wings are moved in Flying. 2 


Bur now if we carefully obſerve, firſt, after what manner the Birds fy, 
and make uſe of their Wings for that Purpoſe ; and next, how theſe Wings 
are made and put together; ſo that no Man living could have contrived 
em ſo artificially, and prepared 'em for Service; I am not without Hope, 
that this may convince, if not all, yet at leaſt ſome Sceptical Minds, and 
oblige em to conſeſs, that Wings are as much given to Birds for the End d 
Flying, as the Hand of a Watch is made for ſhewing the Hours. 

To be fatisfied of it, let us remark, that a Bird moving its Wings, does 
not ſtrike them from the Fore Part backwards, nor uſe them like Oars, 2 
ter which manner they would very much obſtruct the Action of Flying; 
ſince being brought forwards with ſo much ſwiftneſs, they would (trike 
againſt the Air, and ſo either drive the Bird backwards, or at leaſt hindi 
its proceeding forwards : Foraſmuch as their Structure is quite different fron 
that of the Claws of Geeſe, Swans and Ducks, &c. which, becauſe it hat 
pleaſed the Creator, that theſe Kinds of Fowls ſhou!d make uſe of the 
ſame, as of the Oars of a Boat, their Wings are of an entirely differen 
Structure, of which hereafrer. And in caſe any Progreſs could be made h 
the Birds through the Air after this manner, yet the Bird itſelf by bein eridle 
heavier than ſo much Air, would fall down, or at leaſt fink leaſurely down 
wards. But not to dwell too long upon Arguments only, we need only ob 
ſerve for a Proof of what has been ſaid, that great Birds, ſuch as Oftritches 
Storks and Swans (in which, by reaſon of the flow Motion of their Wings 
the ſame may be clearly ſeen) in Flying, ſtrike their Wings up and dowr 
(or perpendicularly to the Horizon, as Mathematicians term it) whered 
we find, that the Bird is at the ſame time ſupported and moves forwards! 
the Air. 

Can we then perceive no V iſdom herein! That theſe Wings (Tab. XVI 
Fig. 1.) AE and BF, of the flying Fowl B G A, are ſomewhat hollow be 
low, in order to take hold of the Air with ſo much more Force and Pow! 
in ſtriking them down; and above they are Convex, that in lifting em 0! 


receive: 
dre th 
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they may meet with theleſs Reſiſtance from the Air; and ſo that they mY" Lech. 
loſe in the railing of their Wings that which they gain'd in ſtriking their c 
down, to keep them floating in the Air. But that which is here particular . 
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bent towards each other upon the Back of the Bird, the two Wings 4, 
thereby repreſent the Figure of a Wedge running obliquely into the Poi 
AF. Now it both the Sides of this Wedge are preſſed by the Openin 
Air or Wind, every one knows that it muſt follow from thence, that it vi 
be protruded towards its broadeſt Part C BE, and ſo carry with it th 
Bird RS, which is faſten'd to it at O. Now thoſe that underſtand Ne. 
chanick, know well enough, that the ſame Effect will be produced, whether 
the Air be moved upwards as.a Wind, or the Wing downwards. 

I wiſh I could here ſubſtitute any known Machine proper to ſhew the 
true manner of the Action of the Wings, and to give a greater Light tg 
the Unexperienced, how the exactly circular ſtriking down of the Arms gr 
Bones that are in the Wings joined to the Flection of the Feathers up. 
wards, can at the ſame time ſupport a Bird in the Air, and cauſe hin 
to fly forwards, But I muſt own I know of none my ſelf, nor find any 
ſuch in others. 

Something like it, tho' very imperfe&, occurs in the Sails of our Wind. 
Mills, as alſo in Ships that (ail with a fide or half Wind; which howerer 
only ſhews how the Wind blowing from one Point cauſes the Sails of! 
Mill or a Ship to move torwards towards one another: This happens in 


ſome manner likewiſe to the Wings of a Bird when it flies, but does how 


ever by no means repreſent the true Manner of Flying. 

Yet to ſuggeſt ſomething that hasa little more Analogy with the Motion 
of the Wings ; let half a Sheet of Paper be faſten'd to a little Stick in the 
ſame manner as the Colours are faſten'd to an Enſign-Staft ; the ſaid Stick 
is to repreſent an Arm or Bone of the Wing, and the flat Paper the Fer- 
thers, which muſt not hang down under the Stick, but be held up in the 
Air by it. Now if you move this Stick with your Hand in a direct ci. 
cular Motion from above to below, and the ſame be done pretty ſwiftly; 
you will ſee, that the Paper is thereby moved, firſt from beneath, upwards 
and next from backwards, forwards ; from whence one may form a rough 
Conception (ſince the ſame thing happens in each of the Wings on both 
ſides of the Bird, by the ſtriking down of the Arm) how the Bird moves 
upwards and forwards at the ſame time; in which Flying conſiſts. 


Sect. XVI. The Wonderful Struflure of the Wings. 


Now whoever has attentively conſider'd what has been ſaid, and under 
ſtands what we have here ſaid about the Action of Flying, will ſee, that in 
order to make a Bird fly, the Feather of his Wings muſt neceſlarily be, 
Firſt, Light, that they may not obſtruct nor incumber him; Secondly, Flexi 
ble; and Thirdly, Stiff and Elaſtical, that is, that being bent, they mip 
reſume their natural State, by ſpringing back of themſelves. 

Now let us Contemplate the ſame, juſt as we obſerve them in Birds, and 
we ſhall find; | 

I. That the Quills to which the Feathers are faſten'd are hollow, thit 
they may be light, and nevertheleſs ſtiff and hard, as being compoſed of 1 
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11, The remaining or lower Part of the Quill muſt not be inflexible, be- 
uſe in ſtriking down of the Wing, it was neceſſary that it ſhould be capable 
flnflection by the Reſiſtance of the Air, to the end, as we have ſaid before, 
that the two Wings might approach each other, in order to meet the Air 
abliquely, and protrude the Bird forwards. Now we find that this part of 
the Quill is filled with a Matter that is very flexible and light, and which 
tems to me to be found no where elſe but there, as indeed it is there only 
neceſſary, for it does not ſeem reducible either to Bone, Fleſh, Membrane or 
Tendon, or indeed to any kind of Parts that occur in theſe or other Animals. 
Now can any one pretend, that this is alſo to be aſcribed to Chance, or Ig- 
norant Cauſes ? | 

Ill. Now it is not enough that theſe Quills ſhould be flexible, for ſo is a 
Rope too; but it is moreover requiſite, that in the perpendicular Motion of 
he Wings, they ſhould be Riff and hard enough too, to act with ſome Force 
pon the Air, and that being bent upwards by ſuch Acting, they may in the 
lifting up of the Wing reſume their former and concave Figure. 

Now all this concurs in the Structure of the Quill; for in the external 
Circular Part thereof it is cover'd with a Bark, which is in ſome meaſure 
hard, and under that, in the Cavity of it, there run two long protuberant 
Lines of the ſame Matter, parallel with each other (as is viſible in a Writing- 
Pen) covering and encompaſſing the aforeſaid wonderful Matter, like Marrow 
in Bones: Now that they become hereby ſtiff, flexible and elaſtical, will be 
obvious enough, by bending them a little, and then letting em go ſuddenly 
apain. 

V. But to the end that the Air may not ſoak thro' theſe Quills, and ſo 
render the Force of the Wings vain, there are lateral or croſs Fibres placed 
in the Feather on the ſides, which do not only exert each of 'em their Ela- 
tick Faculty, as fine and ſmall as they are, but do likewiſe adhere together, 
n order to prevent any Paſlage of the Air. Now ſince this can have no 
Place in the Quills where there ſhould be Pores or Orifices, we find thoſe In- 
terſtices cover d with little Feathers that grow continually ſmaller, like the 
Scales of Fiſh, lying upon each other, whereby they do ſufficiently hinder 
any Paſſages of the Air between the Quills. 

Now, notwithſlanding all theſe Functions and Uſes, every Feather is ſo 
diſpoſed, that it may not obſtru& the Bird in Flying, that nothing can more 
ferifie the Proverb, as light as a Feather, than ſuch a Diſpoſition. 

Now with how great Art even the ſmalleſt Fibres are — therein, may 
appear from hence, that each of em has again the ſame Structure as a large 
= or Feather, and does likewiſe conſiſt of a Body paſſing thro* the middle 
df em, and little Fibres on the Sides: To be convinced of this, we need only 
— a ſmall Particle of one of theſe little Feathers with a good Micro- 
cope. 


Szcr. XVII. Conviftions from the foregoing Obſervations, 


Cax any one imagine, atter all this, that a ſingle Feather (to go no far- 
ler at preſent) has without any End or Wiſdom acquired its —Y 1 
B b b rd- 
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Hardneſs, and at the ſame time its Elaſtic Power, its peculiar Subſtance 1 
Lightneſs, its Diſpoſition and its Place, juſt in that Part of the Wing when 
it can be ſerviceable, and all other Properties neceſlary for the Action of Fh 
ing! | | 

At leaſt a Chriſtian who has ſeriouſly conſider'd the aforeſaid Texture q 
the Feathers and the Wings which they compoſe, will be thereby convinced 
that JeEHovan does juſtly number theſe things among his Wonders; on 
XXXix, v. 13. And that a Conſideration of the Beauty and wonderful Stu- 
cture of thoſe Wings, is of uſe to repreſent the ſmallneſs of Man's Wiſdon 
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and Power in compariſon of the Greatneſs of Gop's, appears from this Que WY Re: 
ſtion ; Gaveſt thou the goodly Wings unto the Peacocks ? or Wings and Feathers um frei 
tbe Oſtrich ? pre 
fail 

Sect. XVIII. Other Reflections upon the Structure of Birds. - 

Many more Remarks might be here made concerning the Struure di the 


Birds: He that has ever ſeen how ſome little Birds that are wont to male! the! 
their Neſts in Thorny Hedges, are furniſhed with a particular Membrane L 
with which they can cover their Eyes, and preſerve them from being pricked all t 
in their ſwift Paſlage through thoſe Thorns ; and that ſuch Membranes ar: out 
therefore tranſparent, like the Eye-lids of many other Creatures, to the end ing 
that they mayn't be quite depriv'd of their Sight, will he obſtinately affirm !:ep 
that this happens juſt to thoſe Birds that want the ſame, without any End ori 28 tt 
Deſign ? /- Hea 
lf one conſiders the Structure of the Legs of many Birds, eſpecially of ſuch Uri. 
as are uſed to ſupport themſelves upon the Branches and Twigs of Tree: I Tv! 
can it be imagined, chat it is without Wiſdom, Firſt, that (Tab. XVIII dang 
Fig. 3.) a Muſcle H C, runs along the Thigh-bone B C from H, the Tendon com: 
of which I K, which contracts the Claws of the Feet of the Bird, extends i- ¶ preſſ 
ſelf about the Angle BI K, which Angle the Thigh-bone H 0 makes with only 
the next Bone C D: And to the end that they mayn't be diſplaced by Mo- BC, 
tion, they are carried on there thro* a Tube or Sheath, as Borel; affirms, M fore 
$. 149. who has examined into the ſame in Eagles, Hawks, Swans, and o and 
ther Birds? Secondly, That other Muſcles, as K C, which are likewiſe uſeful ſelve 
in ſhutting the Claws E G, are united by their Tendons at K, with the for-W Goo 
going IK, and encompaſs the other Angle C D E, and from thehce exten dure 
themſelves along DE G, in ſmooth Tubes, (that ſeem to be only made foi Pains 
this Purpoſe) to the Nails of the Claws at E and G? Thirdly, that when Figu 
theſe Bones BI, ID, DE, make a right Line, the Tendons are not enter could 
ded, and therefore the Claws of the Feet remain ſpread in the Figure of i Moti 
Star? But, Fourthly, the Bones BC DE, forming acute Angles, and being 
as it were forced to lie upon each other, that then this Tendon being ſtretch 


ed, the Claws of the Bird are ſhut cloſe thereby, and drawn together as! Li 
were like a Fiſt ; inſomuch, that Borel; vouches, that he could not without Claw 
great deal of Pains, thruſt a ſharp Stick between the cloſed and contract n 8 

eſe 


Claws of an Eagle or a Hawk, tho' it was already Dead. 
A common 
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common Experiment is uſually made, by laying a dead Pullet on its 
bick upon a Table, and ſtrerching the Feet ſtreight out; at which time one 
hall ſee that the Claws will be extended, and again contracted by preſſing 
the Thighs and Legs againſt the Body ; and then putting the Finger between 
the Claws, one ſhall eaſily perceive, that by ſuch Inflection they are ſtrongly 
enough cloſed together, to keep ſo faſt a hold upon the Twig or Branch up- 
on which they ſleep, without the à fliſtance of any other Muſcles, that they 
n abide there without any Danger of falling. And from hence likewiſe the 
Reaſon is plain, why this ſort of Fowl, as often as they advance their Legs 
{reight forwards, extend their Claws like Rays of a Circle, in order by the 
greater Breadth of them, to tread more firmly, which, without uſing any par- 
cular Muſcles thereto, reſults only from the Structure of the Foot, and yet 
is of very great uſe for this Creature to walk conveniently. One may make 
the (ame Trial upon dead Sparrows and other little Birds, if one would take 
the trouble of examining them. 

Laſtly, To draw a Concluſion from the whole : Can any body think that 
il this Diſpoſition in the Tendons, whereby the Claws are moved, is with- 
out any particular Deſign? the rather, ſince even the Flying Bird R 8, reſt- 
ing itſelf upon the flender Branch FG, can, according to this Suppoſition, 
ſeep ſafely, without fear of falling, tho* their Muſcles ſhould not act in Sleep 
25 the ſame is proper to all Beaſts; for when the Bird RS, having thruſt irs 
Head backwards upon its Body O, and thereby brought the ſame to an Equi- 
librium over its Feet, reſts with the ſharp Part of its Breaſt-Bone upon the 
Twig; if the Motion of the Wind, or any other Accident ſhould put him in 
danger of falling, the ſtrong Contraction of his Claws upon the ſame Twig, 
comes to his Aſſiſtance, juſt as if the Twig were held faſt by two ſtiff com- 
preſſed Knippers; for that ſuch Contraction is performed with much Strength, 
only by the Bird's fitting down, and by bending with its Weight the Bones 
BC, DE, upon each other, is already demonſtrated by Borel, and by the 
aforeſaid Experiments. And to any one that has but Eyes to obſerve the Care 
and Providence of G 0D over all his Creatures, and even for the Birds them- 
ſelves, this ſeems to be a parricular and palpable Demonſtration of his great 
Goodneſs and Wiſdom, who has beſtow'd upon theſe Animals ſuch a Stru- 
Gure with reſpe& to their Bones, Muſcles and Tendons, as that without any 
Pains on their Part, or once waking from their Sleep, their own Weight and 
Figure preſerves them from falling, in ſuch Circumſtances, that no body 
could imagine that they could remain one Minute upon the Twig at the leaſt 
Motion thereof. 


Sect. XIX. The Feet of Water Fowl. 
Ler no body think, that foraſmuch as this Pinching or Contraction of the 


Claus, is likewiſe found in ſome Birds that live both upon Land and Water, 


5 Swans, the ſame happens by Chance or by other neceſſary Laws, becauſe 
theſe Birds are ſeldom obſerv'd to (it upon Trees, and therefore have little or 
do occaſion for ſuch a Structure of their Feet; for if it be conſidered that 
Ducks, Geeſe, and Swans, make uſe of their Feet in Swimming, as Men = 
B bb 2 0 
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of Oars ; and that their Feet are of ſuch a Figure, that being thruſt out back. 
—wards, they are expanded likewiſe by the Reſiſtance of the Water, and 
exert a greater Force in the Progreſſion of the Bird; we may likewiſe ſee 2 
the ſame time, that if theſe Feet, in their whole Breadth were to have hee 
drawn forwards, it would have driven the Bird as much backwards; (4 
which reaſon then, the Contraction of their Feet (as may be obſerved in o. 
mens Fans, but after another Manner) is neceſſary to them, to the End thy 
they might ſtrike out their Fect, without giving the Water too great a hold 
of them: Now this happens in them likewiſe by thoſe Tendons which, when 
they bend their Legs upwards (and ſo cauſe the Bones thereof to approach 
more to the others) draw their Claws together, and only by this Strudure, 
without being obliged to make any particular Motion thereto. This Exper. 
ment may, like the former, be tried upon a dead Duck or a Teal. 


Secr. XX. The Tails of Birds, 


Bur after having ſaid thus much concerning the Structure and Uſe of the 
Wings, let us add a Word or two more about the Action of Flying, of which 
we have already ſaid ſomething, ſo far as may relate to the horizontal Motion 
thereof. The Structure of a Bird, if there had been nothing more in it than 
what they have already conſidered, would have been a wonderful and irrefrz 
gable Proof of the Wiſdom of GoÞ; but how much more ſurpriſing is it ſtill 
when we contemplate another Part that he has beſtowed upon theſe Cres. 
tures, to enable them to fly perpendicularly, that is to ſay, direfly upwards 
or downwards, I mean the Tail, which is to them as the Rudder to a Ship; 
this the Bird raiſes at BH, when it moves upwards from the Line BF tothe 
Line K L; and when downwards, in the Line NO, it lowers it to BI; far 
that it does not ſerve, or at leaſt not commonly, in a lateral Motion to the 
Right or Left, is plain, from the Structure thereof. The farther Reaſons 

ay be ſeen in Borelli, Prop. CXCVIII, and CXCIX; who teaches us (as 
does allo Obſervation and Experience) that when Birds which fly horizon- 
ally, without riſing or falling, have a mind to turn themſelves nimb'y to the 
ight or Left, they move the Wing of the oppoſite Side more ſtrongly, and 
after an uncommon Manner, as a Man uſes his Arm and Hand, when he 
would turn himſelf in Swimming; tho' ſuch Birds as thruſt out backwards 
long and ſlender Legs in Flying, do ſeem likewiſe to uſe the ſame as a Rudder, 
when they turn to the one ſide or the other. 

There ill remains ſomething which does as it were appear wonderful to 
thoſe that conſider it; namely, how it is poſſible that ſwift flying Birds, that 
7 perpendicularly from any great Heighth, do not fall flat upon the 

round at once, the rather, ſince the Swiftneſs of their Fall ſeems to be then 
increaſed by the Weight of their Bodies: Now they that have ever ſeen hov 
artfully they uſe their Wings, to moderate and ſtop their progreſſive Motion, 
and how they ſpread their Tails, muſt at leaſt acknowledge that they are ac: 
mirably provided with every thing neceſſary for Flying, and for the various 
Uſes of their Wings ard Tails, 
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Sect, XXI. The Center of Gravity, and Force of the Muſcles of the Wings. 


Now after all that has been ſaid, I ſhall not dwell upon that wondetful 
Structure which Mathematicians obſerve in Birds with Aſtoniſhment ; 
whereby their Center of Gravity always remains in their Breaſt, below the 
Riſe of their Wings, and which alone enables them, whilſt floating in the 
Air, without any manner of trouble, to diſpoſe their Wings, Legs, and other 
Joints tor the moſt convenient Uſes. Thus we ſee that the ſtrong Muſcles 
with which they move their Wings, are inſerted in their Breaſt ; inſomuch, 
that even that Muſcle which raiſes the Wings, and which one ſhould other- 
vile have expected to have found in the Back, is likewiſe ſeared in the 
Breaſt, and is carried through a Hole expreſſy made for it after a wonderful 
nanner, to the Legs, in order to perform its Function: Concerning which, 
te the foremention'd Borelli, Prop. CLXXXIV. where, beſides what has 
been already ſaid, thoſe that pleaſe to conſult that learned Work, will find a 
Neat deal more to convince them of the adorable Wiſdom of Him that 
has created all kinds of Animals. | 

To inſtance in one Thing that ſeems almoſt incredible ; Could any one 
imagine that the Force of the Muſcles whereby the Wings are moved, is ten 
thouſand times greater than the Weight of the Bird that flies with thoſe 
Wings ; and if one deſires to be more fully ſatisfy'd thereof, with an intent 
to admire the Greatneſs of the Creator, he need but conſult the aforeſaid 
Author, Prop. CLE XXII, and CLXXXIV. We have already given a 
brief Demonſtration of the amazing Strength of the Muſcles of Men, ſo 
that this will not ſeem incredible to ſuch as underſtand what has been 
there repreſented. | | he blow 


8 Cr. XXII. Convictions from the foregoing Obſervations. 


Ixo w ask again, whether any one (that reflects upon all that has been 
here ſaid about Birds, and comprehends how many things concur to the 
ame End, and to the moſt proper Purpoſes within ſo ſmall a compaſs as 
that of a contemptible Bird) can imagine that this Creature is formed 
mthour Wiſdom, and diſpoſed as he finds in all its Circomſtances? Ler 
im view with this Knowledge a Sparrow, a Finch, a Canary-bird, or any 
other of thoſe little Creatures, and then ask himſelf, whether it be conceiva- 
dle, that in the little quantity of Matter of ſo ſmall an Animal, ſuch num-_ 
derleſs Inſtruments were form'd by chance; of which ſome of them ſerve 
Ir Eating, for Digeſting their Food, in a word, for Nouriſhmenr.; others 
for Generation ; ſome for Walking; others for Flying, and all of them ſo 
tudly adapted to their particular Ends, that the moſt learned Mathema- 
clans and Naturaliſts of this Age, that have taken the trouble to enquire 
ito the ſame, have very often expreſſed themſelves thereupon with Wonder 
ad Aſtoniſhment. | 


3 
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SECT. XXIII. The Preſervation of Birds. 


Now as the Wiſdom of the Creator ſhines forth in the StruQure d 
the Birds, fo likewiſe his Providence and Goodneſs in preſerving many gf 
them, is not leſs clearly man.teſted. The great Saviour of the World, er 
deavouring to diſſuade his Diſciples from taking too great care for Food and 
Raiment, mentions theſe Creatures for a Proof oft what he would hare 
them underſtand thereby: Theſe are his Words, Matth. vi. 25, 26. Tat 
no thought for your life, what ye ſhall eat, or what ye ſhall drink; ——— - Bev 
the fowls of the air; for they ſuw not, neither do they reap, nor gather into barm 
yet your heavenly Father feedeth them: Are ye not much better than they? Could 
the greateſt Logicians have uſed any ſtronger Arguments in the world, tg 
| ſhew fo palpably the Care and Providence of a G o 0? In caſe he had ſpoke I vit 
of Tame Creatures, one might preſently have anſwered, that Men who make WM ,(«1 
uſe of them, provide them with Food, as in the Caſe of Horſes, Kine, Dai 
Sheep, and the like. And as for the Wild ones, it might likewiſe be (ad, Ma 
that they are able to fall upon what they meet with, and convert it to Food, Ml «ver 
ſuch as Lions, Bears, Tygers, and the reſt. If he ſhould ſpeak of Fiſhes, WM þe1ic 
no body can ſhew that they ever ſuffer Want in the Waters: If of Ants ot WM that 
Bees, theſe gather their Food againſt the proper Seaſon : If of Caterpillars, ter 
Silk-worms, and ſuch other Inſects, it may be anſwer'd, that in order to MW v 
continue their Species, tho* their Lives are moſtly limited to one Summer, perle 
their Eggs reſt in the Winter, in order to produce their little Ones with the N te 
approaching Warmth, againſt the time that their Food is ready for them. more 
But that for Ravens, and other Birds that live in deſart places, and that WM (te 
would otherwiſe periſh for Hunger in a few Days, their Food ſhould always ble 
be ſo ſeaſonably provided; and that for other defenceleſs, fearful little An WM its B 
mals, that run away from every thing, ſuch as Sparrows and the like, their 
Food ſhould be provided even at ſuch times when they ſeem to be deprived Sr 
of all Means of mecting with the ſame in the midſt of a hard Winter, and 
when no Man himſelf, tho* never ſo ingenious and laborious, could inſtru: WF B 
them how to find it (and much leſs meer Chance.) All this, I ſay, is a mol: MF ns pe 
manifeſt Proof of a great and adorable Preſerver, as it is likewiſe of the Trutl WM ; Bir 
of the following Text; Matth. x. ver. 29. Are not two Sparrows ſold for « WM tine 
farthing ? and one of them ſhall not fall on the ground without your Father. O, hit e 
as it is expreſſed in Luke xii. v. 6 not one of them is forgotten before God. Wl |» t. 
leave it then to an Atheiſt himſelf to judge, whether he can aſcribe the WWF vith 
Manner after which theſe little Birds, contrary to all Appearance, are kept rifing 
alive every Year, with a ſafe Conſcience, ro Chance only. If 


Stcr. XXIV. Tranſition to the Fiſhes, is to 


ASK now the Beaſts, and they ſhall teach thee ; and the Fouls of the Air a cf th 
they ſhall tell thee : or ſpeak to the Earth, and it ſhall teach thee ; and the Fits o ſubſic 
the Sea ſhall declare unto thee : Who knoweth not in all theſe, that the hand of te Wate 
Lord hath wrought this? In whoſe hand is the Soul of every living thing, and 1 to the 
breath of all Mankind. Theſe were formerly the Emphatical Words 0 


J 
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. ch. xit. v. 7, 8, 9, 10. made uſe of againſt thoſe that doubt whether 


o be a Wiſe and Powerful Go p. I do not produce em here to convince 
n Atheiſt whilſt he has no reſpe& for this Holy Word, but only that 


uQure of WW ;hcſe miſerable Men may once again ſilently examine themſelves, whether 
mam of WW ghar has been ſaid before about the Birds, cannot move 'em to obſerve the 

orld, e. WF Truch and Wiſdom of thoſe Expreſſions ; and if that will not entirely fatisfic 
*ood ud them, let them paſs on with us to the Contemplation of the Fiſhes. 

uld hay 

6 Tat ster. XXV. The Miracle of Fiſhes living under Water; and Conviftions 


from thence. 


= Behvll 
10 bar; We ſhall not here repeat what has been ſaid concerning the Fiſhes in the 
Cod Cortemplation of WATER, nor prove more fully from thence the Goodneſs 
/orld, to WM of the Creator, who has filled thoſe mighty Caverns of Seas and Rivers 
ad (poke WW with all Kinds of Fiſhes, to the end, that thoſe vaſt Spaces ſhould not remain 
ho make WW uſeleſs; which Fiſhes, in ſome Countries ſerve for Bread, in others for 
S, Kine, Dainties; and by their variety, are fitted to gratify the different Palates of 
be ſaid, Mankind. Now let one of theſe moſt Conceited Philoſophers, that thinks 
0 Food, every thing is made without Wiſdom, tell us, whether he could ever have 
Files, WW believed, if he had not known it, that there were ſuch things as Fiſhes, and 
Ants ot WF that any one ſpoke Truth to him that ſhou'd give him an account, that in Wa- 


rpillars, WH ter, in which other Creatures can remain alive but a very ſhort time, there 
der to if was found a particular Kind of Animals that could live, move, procreate, and 
ummer, perform other Animal Functions: And upon ſeeing a Fiſh perform all this in 
vith the WF the Water, whether he could help taking it for a Miracle. And, which is 
them. more, whether he could, tho? his Life were at Stake, and tho? he had con- 
nd that BY (ulted all the wiſeſt Men in the World, tell how a Fiſh muſt be formed, to be 
always WF able to preſerve itſelf in Water, and what would be the difference between 
tle 2 its Blood and other Humours, and thoſe of Animals that live in the Air. 

e, their 

eprivel Ster. XXVI, XXVII. and XXVIII. How Fiſhes balance themſelves in and 
er, and againſt the Water, illuſtrated by ſeveral Experimenes. 

inſtru Bur not to dwell upon ſuch general and well-known Reflections, let 
a molt BY |. paſs on to ſome Particulars ; to enumerate all would be impoſſible : How 
e Truth a Bird, only by the great Force and Motion of his Wings, does at the ſame 
| for «WF tine ſupport itſelf, and fly forwards in the Air, has been lately ſhewn ; 
bot can any one obſerve, without Amazement, how a Fiſh raiſes its Body 
God. | up to the Superficies, and again ſubſides to the Bottom of the Water, 
be the BY with hardly any viſible Motion, or floats in any Part of it, without either 
e kept WE nung or falling. 

If there were in Fiſhes a ſettled and unchangeable Gravity, not much dif- 
fering from that of Water, when they paſs from Lighter to Heavier, that 
i; to ſay, from freſh to ſalt Water, they would emerge, even in ſpight 
of themſelves ; and on the contrary, paſſing from Salt to Freſh, they would 
ſubſide in the ſame manner, juſt as we ſee that an Egg will ſink in freſh 
Water, and ſwim or float in ſalt Water or a ſtrong Pickle, as is known even 
tothe Women, So that to render the riſing and ſinking, and continuivg in 

| the 
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the ſame place in the Water, practicable to Fiſhes, without uſiog the Forcy 
of any External Motion, it ſcems neceſlary, that according to Particul; 
Circumſtances, their Gravity, with reſpect to an equal Bulk ot Water, Gol 
be augmented and diminiſhed ; the rather, becauſe the ſeveral Waters i 
which they are found, are oftentimes render'd lighter or heavier, not On! 
by more or leſs Salt, but alſo by the mixture of other foreign Bodies, 

Now let a Sceptical Philoſopher ask himſelf, whether he can Imagine 
that it is without Delign, that the Structure of moſt Fiſhes do compoſe the 
moſt wonderful and proper Hydroſtatical Machines; whereby, according 
as they have a mind to a emerge or ſubſide, according as the Water i; 
lighter or heavier, they may diminiſh or increaſe their relative Gravity ? 

To be ſatisfied herein, we need only open the Bellies of a Carp, a Bream 
a Roach, an Eel, and many other ſorts of Fiſhes, and we ſhall find therein 
2 little Bladcer, like B D (Tab. XVII. Fig. 5.) which is ſerviceable to then 
in all the aforeſaid Purpoſes. | | 

To give any one a Notion thereof, who reads this only for the firſt time, 
let him ſuppoſe a Fiſh M C (Tab XVII. Fig. 6.) lying in the Water; the 
Bladder whercot DB appears in its Belly at q; and is ſo far expanded by 
the Air within it, that the Fiſh and it together are juſt as heavy as an equal 
Bulk of Water EF; by which he will know, if he underſtands any thing 
of the Principles of Hydroſtaticks, that this Fiſh will ſtand ſill in whatever 
Part of the Water it is plac'd, without riſing or falling, ſo long as it hinders 
either by the Muſcles of its Belly, or perhaps by thoſe of the Bladder itſelf 
the Air within it from expanding itſelf farther, and rendring the Cavity of 
the Bladder larger. . 

But foraſmuch as the Air that is in it continually endeavours to expand 
itſelf, the Bladder B D will be more dilated, and become greater, when the 
Muſcles ceaſe to contract it ſo ſtrongly as in bd at p; and the Fiſh having 
ſo much more Emptineſs in itſelf, will become lighter than an equal Quar- 
tity of Water; and therefore ſo long as that laſts, continually emerge or al- 
cend, as in the Figure from q to p. 

Finally, ſince the Air may likewiſe be compreſſed and ſqueezed together; 
and being ſo on every fide, will lye in a narrower Compals than before, it 
the Fiſh MC, by the contraction of the ſaid Muſcles, preſſes the Air i- 
wards, and renders the Bladder B D ſmaller; it is plain from the Laws d 
Hydroſtaticks, that the Fiſh will thereby become heavier than a like 
Quantity of Water, and conſequently ſubſide from 4 to d. 

To preſent the Reader with a groſſer Idea thereof, we need only ſuppoſe 
a Lad ſwimming and ſupported by two Ox-Bladders blown up; in which 
caſe it will be eaſie to conceive, that if he could dilate and contra the 
Bladders at pleaſure, when they were very ſmall, he would ſink, and on the 
contrary he would float when they were large; and if he could readiy 
find upon a meaſure between both, whereby he could render the Bladder 
too large for ſinking, and too ſmall for floating, he would be able to 
ſtill in any part of the Water. 
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A remarkable Proof that theſe Bladders are of the ſame uſe to Fiſhes, 
nay be found in the XXIX. Prop, of Boreli, where he relates, that after 
ing kept a Fiſh in a place exhauſted of Air, ſo long, till that the Ait 
which was in its Bladder finding no Paſlage to go out faſt enough, nor any 
Reſiſtance of the external Air, did ſo far dilate itſelf, that the Bladder was 
burſt thereby; after which they threw the ſaid Fiſh into a Pond, where du- 
ring the ſpace of a Month that it lived, it could never raiſe itſelf up with 
ſyimming, but was always found creeping like a Snake at the bottom of 

Pond. 

7 my Experiments, I find one that ſeems to give ſome Light to this 
Matter, which was as follows; we took two Gudgeons, and put em into 
1 Glaſs Receiver in Water, and thereupon exhauſting the Air, we obſerved 
them to emerge, without being able to get downwards ; after which they 
ſwelled in ſuch a manner, that their Eyes ſtood out of their Heads, and 
fterwards ſuffer'd ſeveral Convulſions; but by letting in a little Air again, 
their Eyes ſunk as ſuddenly : both which Appearances happen'd every time 
that the Air was drawn out or admitted, without their contributing any 
thing thereto by their own Motion. 

The Reaſon thereof was, becauſe the Air dilated itſelf in the Bladder at 
the ſame time that the external Air was exhauſted from the Receiver : So 
that the Bladder becoming larger, the .Fiſh was lighter than ſo much Water, 
and emerged ; but the Air being let in again, and the Bladder being pref- 
ſed by it, and becoming ſmaller, the Fiſh was heavier again than an equal 
Bulk of Water, and ſo ſunk down. 

To make the thing appear yet more viſible, we took a little Hog's Blad- 


der, in which there was very little Air, tied a little Stone to it, to make 


it fink in the Water under the Receiver, and we let the Bladder that was 
taken out of one of the Fiſhes, float upon the Water; whereupon we per- 
ceired, that by one Draught only of the Pump, the Fiſh's Bladder preſently 
dilated itſelf, and the Hog's Bladder, to which the Stone was tied, aſcen- 
ded and floated upon the Water; but on the contrary, by letting in the Air 
gain, both the Bladders ſhrank and became (ſmaller, and the laſt ſunk down; 
which ſhew'd the Action of the Air in the Bladders of Fiſhes, as is above 

repreſented with great clearneſs. | 
Another Experiment proved the ſame no leſs agreeably : We fill'd a little 
bottle A (Tab. XVII. Eg. 7.) ſo far with Water, that being inverted, there 
remained a little Air upon the Water at A; but being put looſe into a great 
Veſſel of Water, it ſunk down. Bur after having put this great Veſſel 
MNQP under the Receiver of the Air-Pump, and drawn off the Air 
that preſſed upon the Superficies of the Water M N, the Air that was in 
ne little Bottle at A, miſſing its Reſiſtance, did remarkably and viſibly di- 
te itſelf; upon which forcing the Water out of the ſaid Bottle, it made 
ie Bottle riſe up to B; but upon reſtoring the Preſſure of the Air upon 
ie Water at MN, the Bottle ſunk again, becauſe the Air at B was thereby 
ompreſſed into a ſmaller Space, and the Water returned into the Bottle, and 
Made it heavier again. This, if the Bottle be not too full of Water at firſt, 
"7 £. GEE 50 may 
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may be repeated as often as you pleaſe, by every lifting up and letti 
of the Sucker of the Pump. NY 3 r "gx * 


Sect. XXIX. The Effect of Cold and Heat, and of a greater or leſſer Cilum 
of Water preſſing upon Fiſhes, ſhewn Experimentally. 


Bur now in caſe the Air contained in the Fiſhes Bladders ſhould be 1. b 
ways the ſame, and the Quantity thereof unalterable, we know that by vl 
the Gravity ot the Water, and according as the Preſſure thereof is greats Wi th*! 
or ſmaller, the ſaid Air would be more or leſs compreſled, as it happen vit 
likewiſe by Cold or Heat; the Conſequence of which would be, that the WF ma! 
Fiſhes would be driven upwards or downwards oftentimes againſt their Mu {ch 

lion 


and Convenience. 
To give an Inſtance hereof, in caſe of Heat or Cold, and to ſhew t dila 


Proof of this Suppoſition, we need only let ſo much Water run into the conf 
aforcſaid little Bottle (Tab. XVII. Fig. 7.) that ic may fink very lowly and T 
gradually, without much over-balancing the external Water, and remain det, 
lying at A. Then ſet the Veſſel MN QP, either by the Fire, or in the tbe 
Sunſhine, whereupon the Air at A dilating itſelf by the Warmth of the W deſc; 
ter, will drive out a little Quantity of the Water that is in the Bottle; and 
the Bottle becoming lighter thereby, will riſe up to D; but if you let thefM'""s 
external Water cool again, the Air will be compreſſed and reduced to: 
ſmaller Space in the ſaid little Bottle, and the Water flowing into it, wil of tt 
ſink it again down to A. | 

But to ſhew likewiſe, that the ſame Effect may be produced by a greater dite 
Depth or Column of Water; and that the Air in the Bottle may be mor little 
. compreſſed without a greater degree of Cold, than when the Bottle is near fatto 
to the Superficies of the Water, take the Bottle E, and by putting more q 
leſs Water into it, you may bring it to ſuch a Weight, that when you le 
it go, it will float upon the Superficies of the Water M N; but by a Thü Te 
or with the addition of never ſo little Water, it will fink down: Now i] that 
you take a Stick and thruſt the little Bottle E down to O, you will ſee i 
continually finking there, tho” you ſhould raiſe it a little up; and again, whes 
it is raiſed up to about MN, you will ſec it continually floating upuad beit 
tho? you ſhould thruſt it a little down, And it may likewiſe be often more! | 
in the middle this way and that way, between N and P horizontally, with charg 
out either riſing or ſinking, if you can find the exact Middle D; and holding 
the Bottle with the Stick againſt the Side of the Veſſel till it be quite ſtill, That 
will remainin the very place you leave it. 

Thoſe that underſtand Hydroftaticks, know the Reaſon thereof; and tho be th 
that do not, may learn them in Contemplation X XVI. Thoſe Reaſons 2 ber F. 
That the Bottle being at O, is driven down with a Force, as FR, and i 
wards with another, as FS; but being at D, the Force FH preſſes | 
downwards, and F I upwards. From hence we ſee, that this Bottle is ei Ne 
where between two Powers, preſſing againſt each other, which are geit derſta 
when at O, and both of em gradually leſs when it is at D, or yet higher: ref 


Wherefore the Air at O, ſuffering a greater Preſſure than at D, * 
1 | 
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lewile more contracted or preſſed rogether, the Bottle is fuller of Water 
ind conſequently heavier at O than at P or E; it muſt thetefore ſink at O, 
ſear E, and at D remain in an Equilibrium, that being ſuppoſed the place 
#here the Bottle, with the Water and the Air it contains, taken all together, 
g equal in Weight to a like Bulk of Water out of it. 

Now if inſtead of this Bottle we ſuppoſe a Fiſh with its Bladder, in 
which ſo much Air is included, that in Winter the Fiſh by the Expanſion 
hereof may emerge; and when arrived to the Superficies of the Water, may 
with little trouble contract its Bladder, and the Air within it, after ſuch a 
nanner, as to remain where he is, or to be able to fink down again: In 
uch a Caſe it is plain, that a hot Summer following, this Air, the Expan- 
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ms. jon whereof was ſufficient in Winter, being {till the ſame in Quantity, will 
ſnew the (ilate itſelf much more ſtrongly by the Heat, and hinder the Fiſh, unleſs he 
into the MY conſtantly exerts all his Strength, from being able to deſcend again. 
owly n The ſame Inconvenience would happen if there were leſs Air in the Blad- 
4 remain der, and only ſo much, that the Fiſh might eaſily ſupport itſelf at Top of 


the Water in Summer; for upon the return of Winter, or upon a Fiſh's 


r in t 

the L. deſcending lower, and meeting with more Cold, and a greater Preſſure of 
tile; ad the Column of Water upon it, and by both theſe Means, the Bladder be- 
let the ing contracted without any Concurrence on the part of the Fiſh, much 
ced to aff Strength muſt be uſed to raiſe it up again; inſomuch, that with the change 
o it, will of the Seaſons, the Fiſh wou'd oftentimes have roo much Air in the Sum- 


mer, and too little in Winter : So likewiſe the Fiſhes paſſing into Water of 
a greater different Gravities, would be many times furniſhed with roo much or too 
be more little Air in their Bladders ; and in order to avoid all theſe troubleſome Alte- 
is heat rations, and to pals conveniently from one place to another, they would be 
more of obliged to remain always ina Water of about the ſame Weight, and as 
1 you lu much as poſſible in the like Depth and Temper, as ro Heat and Cold. | 
1 Thru To prevent all theſe Inconveniences, the readieſt manner ſeems to be, 
Now i that the Fiſhes ſhould be endowed with the Faculty of encreaſing or leſ- 


ill ſee it} ſening the quantity of Air in their Bladder, according as occaſion required, 

in, whey which likewiſe we ſee happen by the Wiſdom of the Creator; foraſmuch as 

pad their Bladders have a Communication with their Stomachs by the Means of | 

1 moved 2 very ſmall and narrow Tube; ſo that they can diminiſh the Air by diſ- 140 
y, with charging from the Bladder thro* the Mouth, and increaſe it, by drawing [4 
| holding it in again; about which Borel, ho CXI. Part I. has this Obſervation, Fi 
e ſtill, | 


That the Bladder is empty when the Fiſh being in Vacuo, diſcharges a great q 
many Air-bubbles by its Mouth; and the ſwallowing in of Air may perhaps 1 
be the reaſon why we often ſee the Fiſhes moving their Mouths in the up- 

per Part of the Water near the Air. "4 ORE | mg ent 


src. XXX. Conviftions from the foregoing Obſervations. 
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is eteſ Now if a deplorable Atheiſt has taken the Pains to read this, and un- fl 
great derſtands it, let him tell us, whether it can any ways ſeem probable to him, 4 
higher e that ſo many Laws of the Water, of the Air, and of the Motion af the 


Muſcles in Fiſhes, are ſo accurately obſerved by meer Chance? Or could 14 
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blind Nature, ignorant in itſelf of all its Effects, produce ſuch a Difference 
as on the one hand to furniſh the Fiſhes with ſuch a Bladder, and Birds, 
the other hand, tho' they likewiſe move in a fluid Matter, or in the 15 that 
with quite a different Method of Progreſſion ; ſince ſuch a Biadder by which WW =: 
a Bird were to be raiſed up, muſt be lighter than the Air, and for thas 1 
reaſon empty of it. Now they who ever propoſed to raiſe a heavy Body WW cles « 
in the Air with a Globe out of which the Air is exhauſted, know fri ant $ 
that the Shell of it muſt be made pretty thick, leaſt, being thin, it ſhoud ach 
be unable to reſiſt the Preſſure of the external Air upon any Accident; as Acco 
beſides, tho” all this were not obſerved, yet it muſt be of ſo diſproponig 

nate a Magnitude, that no Bird, being incumber'd with it, could be able 

to fly: Not to take notice, that the Greatneſs of a hollow Braſs Glohe Bu 
(that being empty of Air without lifting up any heavy Body, it might 1. ways 
cend alone, and of itſelf) is computed by Mr. Leibnitz, in the Philoſots- Ii not 
cal Tranſafions of Berlin, publiſhed in the Year 1710. p. 127. to be ſuch, Neo thi 
that the half Diameter thereof would require to be above twenty thou- their 
ſand times longer than the Thickneſs of the Metal of which the Cruſt of Min de; 
the ſaid Globe muſt be compoſed ; ſo that the ſaid Globe being an Inch but tt 
thick (tho that perhaps would not be ſufficient to reſiſt the Preſſure of the upwal 
external Air) the whole Magnitude of this hollow Globe would take up MWExpar 
ſome thouſands of Feet. I have expatiated here ſomething the more, to Car 
convince Sceptical Philoſophers, that are any ways verſed in Modern Expe- ¶ this in 
riments, that the Structure of Fiſhes is entirely oppoſite to what is proper N bel, 
for the flying of Birds; and that it is undeniable, that in order to make Whem 
Fiſh and Birds move upwards and downwards, (each of 'em in their diffe- Nor w 
rent Fluids) different Means muſt neceſſarily be applyed ; which being per- Wwho h 
formed in both in a manner ſo ſuitable to all theſe Circumſtances, I leave Mdition 
it again to their own Judgment, whether this does not plainly ſhew the None (id 


Wiſdom and the good Pleaſure of a Great Crearor. comm 
Sr. XXXI. Hb Swim with their Tails king 


Now if we obſerve farther in lo many Fiſhes, that in order to their MWwvantir 
Progreſſive Motion in Water by Swimming, they do not make uſe of their {ittey h 
Fins. as Oars to row with, nor after the ſame manner as the Birds do their 
Wings in the Air, but by the help of their Tails, much after the ſame man 
ner as. a Boat moves when they put an. Oar out at the Stern, and paddle 
with it backwards and forwards. 

Is. there no Wiſdom to be diſcover'd in this (ſince Fiſhes ſtand: in need 
of no external Motions for raiſing and ſinking their Bodies, as we hare 
fhewn before) that their Inſtruments are ſo formed, that no time ſhould be 
loſt in their advancing forwards? And that having made a Motion with 


their Tail, by which they, are protruded, they have no occafion to draw i! dꝛc 
back again, in order to diſpoſe the fame, to repeat the ſaid Protruſive Mo- I ( 
tion.: This the Birds are forced to do with their Wings, that they may ſttie WIG ov 
upon the Air every time perpendicularly, in order to ſupport themſclve* pon v 


therein; but the Fiſhes by putting their Tail in its former Place and ** 
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lion, exert the ſame Force on the other fide, which contributes as much 
q their Progreſſion as the firſt Stroke had done? Is it now by Chance, 
hat theſe Tails, like the paddling Oars, are broad at Bottom, that they 
nay act with greater Force upon the Water; and that they are compoſed 
of ſtrong Membranous Matter, which is however flexible; that the Muſ- 
cles of the Back are of ſuch a Structure, as to move the Tail with 2a ſuffici- 
at Sttength, even ſo far, that the Violence which the larger kind of Fiſhes, 
ach as Whales, exert therewith, is ſo terrible, that one can hardly read the 
Accounts thereof without being amaz'd ? 


Sect. XXXII. The Uſe of the Fins. 
By r foraſmuch as in all Bodies that float in Water, the heavieſt Part al- 


ways tends downwards, according to the Laws of Hydroſtaticks, would 


it not likewiſe follow from hence, that ſince the Backs of Fiſhes, quite contrary 
o thoſe of Birds, are the heavieſt Part of theic Body, they mult aiways turn 
their Bellies upwards in the Water, as it is commonly obſerved to- happen 
in dead and floating Fiſh, ſince their Bladder cannot be then compreſſed, 
but the Air being dilated therein, makes the Fiſh float and turn its Belly 
wwards, the Back being not only heavier, but the Belly alſo lighter by ſuch 
Expanſion of the Bladder than when the Fiſhes were alive. 

Can it then be imagined that the Wiſdom of the Creator did not foreſee: 
this in the Forming of Fiſhes, to which He has given two Fins under their 
Belly, by which they ſupport themſelves upon the Water, and by giving 
them the Faculty of Swimming whilſt alive with their Bellies downwards ? 
Of which we may find an accurate Examination in Prop. CXIII. of Borellii, 
who having cut off all the Fins under the Belly of a Fiſh, and in that Con- 
dition thrown it into the Water again, found it continually ſtaggering on 
one ſide or t'other, without being able to ſupport itſelf in the natural and 
common Poſition of Fiſhes. 

But beſides this, to the end that the Fiſhes might be provided of every 
thing that is neceſſary for them towards Swimming, it ſeemed: to be ſtill 
wanting, that they ſhould be able conveniently to ſtop that Progreſs which 
they had acquired by their Tails, and to be able to turn to the Right or to 
the Left in their Courſe, neither of which could be done by the Tai! but 
with great Trouble. For this Purpoſe we find the Fiſhes provided with- 
two Fins on the Sides, by which, when they extend 'em both together 
zzinſt the Water, their Motion may be ſtopt; and if they ſtretch out one, 
and keep the other cloſe, they may turn to that fide whence the Fin is diſ- 
played ; juſt as we ſee happen in a Boat, which turns to that ſide where one 
Or is thruſt out in the Water to ſtop its Progreſs. 


y2cT. XXXIII. Creatures that live-in the Air, ſee confuſedly in the Water. 


Is Caſe this does not yet ſuffice to convince a Sceptick that there is a 
bop propoſing to himſelf a wiſe End in all his Deſigns, let him reflect 
on what follows, which ſeems to be capable of removing all farther Un- 
Ktainty,. 
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It is known to every one that ever div'd under Water with his Eyes ope 
that one may indeed fee the Light and many Colours of Objects, but that u 
will appear Confuſed and without Diſtinction. Now we have ſhewn beſon 
in Tab, XI. Fig. 2. that the Rays of Light B C and B C coming from a Poi 
B into the Air, continually diverging or ſpreading wider and wider from each 
other, meet in the Eye with a watry Humour, thro* which they do not the 
proceed directly from C, according to gg, but are refracted towards each o 
thet at C D; which refraction or bending being repeated again the ſecond and 
third time at D and E, they both of 'em unite again at the Bottom of the 
Eye at &; in which manner of collecting all the Rays proceeding from B int 
this one Point b, all the Exactneſs of a good Sight conſiſts. | 

Let us now ſuppoſe this Eye, as alſo the Point B, in the Water; then the 
Rays BC and BC, will come out of the Water upon the Aqueous Humou 


Cc. And ſince, in order to be bent or refracted, they muſt likewiſe chang 


the Medium thro* which they paſs, theſe Rays therefore remaining in the (aid 
Medium or Water, and paſſing to C, will not be broken or bent to DD, 
but proceed directly to g g, till they meet the Cryſtalline Humour $T: 
that altho' they be refracted after the uſual Manner, thro' the ſame at D aid 
E, yet failing of the firſt Refraction at C, they will not be able to approad 
near enough to each other, in order to be collected juſt at one and the ſam 
Point b, which is at the Bottom of the Eye: But this Point of their Colledi 
on will fall farther behind the Eye, for Inſtance at k; for which reaſon eve 
Point, as B, with its Rays, will fill the whole Space m at the Bottom of the 
Eye; which happening in like manner from the other Points of the Objed 
near B, the Rays of theſe ſeveral Points will be mingled together at the Bot 
tom of the Eye, even in the ſame Space between and u, and ſo occaſion a 
entirely diſtracted or confuſed Sight, becauſe each Point B is not ſeen in a pat 
ticular Point &; after the ſame manner as in a dark Chamber, when you hol 
the Paper a little too near to the Glaſs, the Objects painted upon it are al 
confuſed ; whereas by holding it at a due Diſtance, it repreſents the moſt ac 
curate Painting that Eye ever beheld. 


Secr. XXXIV. To prevent this confuſed Sight, Fiſhes are endowed with rounk 
Eyes. 

Now this is the Inconveniency that would happen, and be peculiar to i 
Fiſhes, it their Eyes were of the ſame Figure with thoſe of ſuch Creatures 
live in the Air. Now in Caſe any one that ſhould doubt of the Wiſdom a 
Goo in the Formation of Fiſhes, does underſtand the Laws of Opticks; an 
if he were to tell us how this Inconvenience in Fiſhes might be prevented 
and how they could be furniſhed with a diſtinct Sight; ſuch his Skill in Of 
ticks might indeed teach him ſome of the Methods whereby the ſame migil 
be brought about; as for Inſtance, by holding a round Glaſs before the Fil 
Eyes, as old People do, who find the ſame Defe in their Eyes, becauſeth 
become leſs round and more flat by Age: but it is plain, that ſuch a thiny 
can't be done for the Fiſhes. The making their Eyes longer, ſo that tld 
might be extended not to but to k, would indeed render their Sele 
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tin; but then it would bring along with it this Inconvenience, that their 
lies, by loſing ſo much of their Roundneſs, could not eaſily be turned to all 


des. And, to paſs over others, let him tell us, whether he could have 
ought of a ſhorter Way, than by making the Cryſtalline Humour of the Fiſhes 
$T rounder, and of a ſmaller Circumference than the Eyes of thoſe/Creatures 
that live in the Air; and he will know, that according to the Rules of Op- 
icks, this will be ſufficient to make good the Defect, and cauſe the Focus of 
the Rays to fall ſo much nearer upon the Cryſtalline Humour. 

Now this is what we really find in Fiſhes, in which the ſaid Humours are 
ufficiently Convex, and like little Globules, as may be daily obſerv'd in the 
Fyes of boiled little Fiſhes; and as appears even in the Eyes of great Whales, 
which are very (mall and round, and which if they were larger, and conſe- 
quently of a flatter Circumference, would take up a great Part of their Heads. 
for the Uſe of their Sight, which now is contain'd in leſs Room. 

Now let thoſe ſelf-conceited, but unhappy Philoſophers, who deduce every 
thing from meer Chance, or from ignorant or neceſſary Laws of Nature, re- 
tire within themſelves, and reflect, whether it can ſeem probable to them, 
that it is perfectly accidental that beſides the wonderful and uniform Stru- 
ture abovemention'd of the Eyes of all Animals, thoſe that belong to the Wa- 
ter have their Eyes ſo form'd, as to ſee and diſtinguiſh Objects in that Ele- 
ment ; and thoſe that live in the Air, have theirs likewiſe adapted to this Ele- 
ment. Or let them, with all their fancy'd Wiſdom, prove to us the Neceſſi- 
ty, according to which they can infer from the Nature of the Water, that 
(unleſs the Creator had had this End in view) the Eyes of Fiſhes would have 
been always rounder than thoſe of the Creatures which belong to the Earth. 
or the Air. Bur as this 1s not poſſible for them to do, let them confeſs with 
us, and beſides with ſo many Men famed for Learning, that a Gos of Wiſ- 
dom and Goodneſs extending his Care even to Fiſhes, does viſibly appear in 
this matter. Or if they ſtill perſevere in their Opinion, they muſt pardon us, 
if we ſay we are compell'd to think that they are to be pitied, as lying under 
a ſecret Judgment of Gop, as well as a natural Blindneſs, eſpecially if they 
80 on to affirm, that after having duly weigh'd all things, they till remain. 
unconvinced, 

I have dwelt a little the longer upon this Subject, becauſe one of my Ac- 
quaintance, who being involved in Doubts, and having entertain'd ſome 
Xruples about the moſt important Truths, by much (but wrong) Philoſophi- 
un, happen'd to read theſe Obſervations in Rohault's Phyficks; whereupon 
he felt great prickings and trouble in his Mind, and preſently own'd that he 
was now fully and jrrefragably convinced that the Eyes of all Anima's, and. 
eſpecially the diverſity in the Form of thoſe of Fiſh, could not be produced 
without a manifeſt View and Deſign of Him who made them; and conſequent- 
ly that there muſt be a Gon, who by cauſing his Wiſdom to appear to all 
Men by his Works, deſerv'd to be fear'd by all his Creatures. May He 
fant, that all thoſe who ſhall read this, and ſeriouſly refle& upon it, may 


lkewiſe be convinced! | 
SECT. 
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Se:cr. XXXV, and XXXVI. The Fruitfulneſs, and Numbers e py, 


Turar we may be more confirmed in the Acknowledgment of a G9 » we 
need only contemplate the Multiplication and Fœcundity of Fiſhes, which 
happens in many Kinds of them after ſo wonderful a Manner, as has been 
ſhewn already upon another Occaſion ; ſome of the Females diſcharge thei 
Spawn, and the Males their Melt or Seed in the Water near each Other, and 
without any farther Acting of the Fiſhes on either fide, both theſe Semin 
Matters being entruſted to the Water, do produce Young Fiſhes ot the {ame 


| 1 
Kind. 

Now can any Body imagine that this Spawn and Melt of the Males ad 
Females, together with the Water, have the Property of Engendering Fille, 4 
after ſuch a manner by meer Chance, and without a wiſe Deſign ; the n. - * 
ther, ſince we ſee that herein is a Direction or Diſpoſition of propa ating the = 
Species of Fiſhes above all other Creatures in an infinite Number; for if there WM * 
were not ſome other extrinſical Impediment, every ſingle Grain or little Egg ad 
that we find in the Spawn, would become a Fiſh. So that it is no wonder =_ 
what ſome Travellers relate concerning their Fruitfulneſs; as for Inſtance, A 
that in the Iſland called John Fernandez, in the South Sea, there is ſuch a val oe 


Quantity of Fiſhes, that one Man can in one Day catch enough to feed 200 
Perſons. 

I have often thought of the Text in Geneſis i. 20. And God ſaid, let the Wi _ 
ters bring forth ABUND ANT LT the moving Creature that hath Life; whereby 
the two aforeſaid particular Properties, concerning the great Encreaſe of Fiſhes, 
are as one may ſay, pointed out with the Finger; the rather, becauſe in the 
21 Verſe it is repeated with the ſame ſtrong Emphaſis, which the Waters brougly 
forth ABUND ANTLY after their Kind. N 

Now that this has reſpe& to Water, which, as a ſecond Cauſe, produces 


theſe Fiſhes out of their Spawn, ſeems to be deducible from hence. That 0 
the Procreation of Birds being mention'd in the ſaid Verſes, is not aſcribed to (259 
the Air, tho" they live and are produced therein, as Fiſhes in the Water; as = 
alſo, foraſmuch as afrerwards mention is made in the 24th Verſe, of the Earth 1 


(of which all Creatures do at preſent conſiſt, ſince all of em receive their Food 
from thence) after a different Manner: And moreover, how much this fir 1 
Command of the Creator does continue firm, and prevail even to this very g 
time, appears eſpecially from hence, that in both the quoted Places the E- 
preſſion of bringing forth abundantly, is only found in relation to Fiſhes, but not 4.4 
at all mention'd concerning Birds and Beaſts, tho*' they are compared with 
one another in this ſame Chapter. Now that the Fiſhes do multiply in much ey 


greater abundance beyond other Creatures, even to this Day (tho' an abun- ; 
dant Production is likewiſe aſcribed to other Places where there is no Com- *＋ 
pariſon; and in Genefis the viii and 17. and the ix. and 7. the ſame radical 11 

Word is uſed) at leaſt that they can be more multiplied, is obvious enough, an 


trom the prodigious Quantity of Eggs in their Spawn, and from other Rel- 


tions that have been hinted at above. Thus in PF. civ. they are ſaid to be ir = 
numerulle; and upon the ſame Foundation Jacob wiſhes that Ephraim and = We. | 


5 
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1 may grow inte a Multitude (or, as it is in the Margin of that Text, 47 


Eb, 2 ncreaſe, Gen. xlviii. v. 16.) At leaſt it is plain from” hence, that 
OD, we me Nor Wes not ſpoken without 2 Fandkmenrat Knowledge of 'the 
„ Which Properties of Fiſhes, as two great Circumſtances in which they differ from 
has been WW (ther Creatures, namely, the Effect of Water in their Production, and their 
ge their great Fœcundity. 
0 | | | 
A. Szer. XXXVII. The Curſe appears from the Production of Fiſhes. 
he lame Txrrs may ſtill one Remark be made about the foregoing Matters; 
tamely, that this fo great Mulciplication of the Fiſhes, which ſeems to be 
ales and the necelary Conſequence of the Quantity of their Eggs, is not however 
8 Files WF ſerved to be ſo at this time. Now ſuch as allow the above-mention'd 
the rr Text to be the Word of Go o, may diſcover herein the Force of the Curſe, 
ting tic Bi which after the Fall of Man is extended to all things ; for the ſake of which 
"if there f dot only the Trees are leſs Fruitful than from their Contexture one might. 
tle es fave expected them to be (of which hereafter more largely) but Men likewiſe 
"uu lire a ſmaller Space of Time than their Structure ſeems to promiſe (of which 
nſtance, 


ſomething has been ſaid above in Contemplation XII.) Now if this be ſeriouſly 
conſider'd by a Sceptical Atheiſt, it will not be eaſy for him to aſſign any 
other Cauſe beſides this Curſe for the ſame, nor to remove the Difficulty 
which offers itſelf, that ſo many Things, and among them the Fiſhes, do 
the Ws BY ror anſwer the Expectation which we might juſtly entertain from their 
vheredy I Sructure; and which is more, have not in ſo many Ages anſwer'd the ſame, 
f Fiſhes, tho' every thing be compleatly diſpoſed thereto. 


h a val 
ced 200 


ſe in the | 
5 brought Sgr. XXXVIII. Creeping Creatures not yet thoroughly known, 

F Now how the Creeping Creatures, ſuch as Worms, Snails, Ct. do 
Tha move from one place to another without Legs, and other external Inſtru- 


ied ments, has not (that I know of) been yet examined into with ſo much 
_ Accuracy, as to enable any one to ſay any thing ſatisfactory about it; he 
1 that defices any account thereof, and how, according to the Opinion of the 
« Food beat Mathematicians, ſuch Motion may be pertorm'd, let him conſult Bo- 
1 ee in his Book about the Motion of Kaimals, Part II. Prop. XIII. Mr. de 
iis very la Hire, in his Treatiſe of Mechanicks, $. CXII. p. 358. ſeems to have 
the Eu. Caried his Obſervarions upon this Matter ſomewhar farther, affirming, that 
but dar in great Worms, ſuch as are found in the Sea, the Muſcles can be diſcover'd, 
d with dome of which encompaſs the Worms like ſo many Rings, others are ex 
1 much I dended lengthwiſe in the ſaid Worms. Now if this latter ſort be ſo form'd 
n abu: © Mir. Boreli deſcribes them, the Serpentine Motion of Worms ſeems to be 
) Con: betformed by thoſe Muſcles ; fince when the long Muſcles are contraGted, 
radical be Worms becomes ſhorter, and when the round ones, it is ſtretched out 
. length. But foraſmuch as the Structure itſelf of theſe Creatures does not 
© Rela ſeem to have been ſufficiently enquired into, we ſhall be ſilent about it, 
o bei at we may (as much as pollible) avoid ſubſtituting Conjectures, tho of 
1d M 'ery learned Men, and propoſing them to any one, inſtead of the true 
10% Vocks of the Creator, This only er. / I ask of any one that does _ 
only 
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own a Gos, whether it can appcar reaſonable to him, to ſuppoſe tha 
Worm is made without Wiſdom, when ſo many learned Gentlemen, the 
urged to give an account thereof, muſt acknowledge it to be a very. di, 
ficult Queſtion. > | | Pe 


Sect, XXXIX. Infefts, Silk-Worms, Caterpillars, &c. 


Now if we paſs on to the Examination of the ſurpriſing Structure of (g 
many different Kinds ot Shell-t1ſh, both great and ſmall, and yet fatther gf 
Caterpillars and Worms, and of the Aurclias procceding from them, and of 
Flies, Graſhoppers, Beetles and the like, with which at preſent the Cloſer 
of Perſons of Diſtinction (that delight themſelves in contemplating the ſur: 
priſing Works of the Great Creator) do with laudable Charge and Pains 2 
bound, and wherewith a great many Books beſides are filled, without gen 
compriſing all the Kinds thereot ; to produce many Inſtances thereof will 
not be neceſſary here, ſince they are to be found ia ſo great a number 
elle where. 

But to inſtance in two or three of em; ask any Body, be it who it will 
whether he can think, that it is by meer Chance that a Silk- worm comes 
out of an Egg furniſhed with all the Inſtruments for Moving, Eating and 
Digeſting its Food as other Animals are; that afterwards Spinning itſelſ up 
with the Silk that comes out of its own Bowels, it is turned into an Aurelia, 
from whence at laſt proceeds a Butterfly, which after Copulation with a Male 
of the like kind, lays Eggs again, which in the following Year become Silke 
worms; this is known even to our Children that are wont to breed the ſame, 

They that in Summer meet with ſo beautiful a Butterfly as is repreſented 
Tab. XVII. Fig. 8. flying with Wings, running with Legs, and furniſhed 
with all the neceſſary Parts for Nouriſhment and Generation; when they 
read in the Obſervations of the accurate Mr. Goudart, that the ſaid Creature 
was.a Caterpiller B before, and that it was firſt turned into the Aurelia G 
and afterwards became a Butterfly; could they ſeeing ſuch Metamorpholes 
and Change of Figures in ſo many kinds of Animals as are briefly named 
above,-and of which the ſaid Author faithfully reckons up a great number; 
could they look upon 'em, I ſay, otherwiſe than as ſo many Wonders of 8 
great and wiſe Creator? Or can they perſuade themſelves, that all this 1s 
brought about by Cauſes diveſted of Underſtanding and Knowledge? And 
the rather, foraſmuch as the little Eggs of thoſe that we know are found by 
Experience not ſooner to diſcloſe their young Ones, than till the Herbs and 
Leaves that are to ſerve them for Nouriſhment, do ſpring out of the Ground 
or Trees. Now if this be true, as ſeveral Naturaliſts pretend they have ob. 
ſerv'd, let an Atheiſt ſee whether he can calmly perſiſt in that Opinion, that 
here is no room for an End and Deſign of a great Preſerver. And if t 
ſame has place here, and that there is undoubtedly ſo great, ſo adoreablf 
Wiſe and Powerful Go p that governs all Things, woe be to them, J& 


double woe to all that deny Him. 


Sech 


XVII 
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Setcr. XL. The Conſideration of ſmall Animals in general. 


"To return to the Matter again; Since theſe Inſects, together with Shell- 
dl, have been conſider'd with great Diligence by many learned Men, every 
me may find Matter of Aſtoniſhment in what has been tranſmited to the 
learned World concerning the ſame ; and I hope that this happy Beginning, 
which Men of Note and Judgment have made, may in proceſs of Time 
te an Inducement to great Minds to contemplate theſe ſmall Animals in 
certain other Views, and to enquire farther into the Wiſdom and Art that do 
ſo manifeſtly appear in the Inſtruments which they uſe for Motion, Nou- 
riſhment, and all external Senſation ; by which particularly the Glory of 
their Great Creator (which does not appear leſs in the Structure of a Fly, a 
fle, ot a Mite, than in the making of the biggeſt Elephant) may be demon- 
rated by yet ſtronger Arguments againſt thoſe that refuſe to acknowledge 
the ſame. 

He that doubts hereof, let him conſult thoſe great Enquirers, who by 
the help of their Microſcopes have diſcover'd as it were a new World, and 
thouſands of otherwiſe inviſible Creatures; in the unconceiveable ſmall- 
neſs of which, not only the Deſires of a curious Eye will meet with intire 
batisfaction; but likewiſe the manifeſt Deſigns of the Creator and his Wiſ⸗ 
dom and Goodneſs, (even with reſpect to theſe Auimalcula, that by reaſon of 
their Smallneſs are almoſt inviſible) will ſhine forth as clear as the Sun. 


Ster. XLI. The Eyes of a Beetle, and Convictions from thence, 


Fon as Much as whole Books have been writ upon this Subject, I ſhall 
only give an Inſtance in the ſurpriſing Structure of the Eyes of a Beetle, the 
like of which we alſo find in Flies. The Great Creator, in the Formation 
of this Inſect, thought fit to make the Eyes thereof immoveable, which in 
digger Creatures can be turned to all Sides; ſhewing thereby, that He does 
eery thing according to his good Pleaſure, and will be bound to no Laws. 
Now it is certain, that theſe Beetles and Flies, not being able to turn their 
Eyes, can only ſee that Way towards which the opening of their Eye is 
reed ; but becauſe the bountiful Preſerver of all things does likewiſe 
extend his Goodneſs even to theſe moſt contemptible Creatures, and that 
they may be aware both of the Birds, and other Perſecutors that prey upon 
em, and uſe them for Food ; and that they may ſpy them not only before, 
Mit lidewiſe, and likewiſe behind, in order to their Preſervation, he has 


pleaſed to cauſe their Eyes to ſtand out of their Heads, with a Pro-' 


uderance or Convexity, and beſtowed upon em ſuch a Figure in a manner 
8 ve find in Glaſſes, which being ground with many and different Faces, 
do multiply the Object as many times as there are Superficies upon the 


Us; So that each of theſe little Planes or Superficies of the Eye do ap- 
Mar thro” a good Microſcope to be an exact Hexangular Figure, as we may 


mn a Beetle's Eye (Tab. XVIII. Fig. 2.) AB CD, and in that of a Fly 
Fez.) GEF. They that look upon it in this Table, muſt be pleaſed to 
e notice, that it is repreſented here much greater than it really is, and ſo 
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as it appear'd through a good Microſcope ; whereas otherwiſe each o e 
are ſo ſmall, that the Obſerver, Mr. Leeuwenhoek, having counted thoſe thy 
are in the Diameter of the Eye, juſtly concludes, that the number contained 
in the Superficies thereof does amount at leaſt to 8000, 

From this Strufture every one may infer, that theſe Inſects by the meg 
of ſo many different and convex Superficies, ate able to ſee upwards, down. 
wards, {idewiſe, before and behind, as if they had ſo many Eyes, with 15 
much Eaſe, and perhaps more, than any other Creature that can turn one and 
the ſame Eye every way. 

One that is well verſed in Dioptricks, and underſtands the Nature of Vi. 
ſion, might perhaps find this Defect in ſuch a Structure; that in caſe theſe 

| Inſe&s muſt ſee like others, it would not be poſſible if the Superficies were 
flat (as in the poliſhed Glaſs or Diamonds, to which they were compare) 
that the Rays paſſing thro* them from a Point, could be collected in a Point 
at the bottom of the Eye, which, as we have ſhewn above, is requited to 
2 diſtinct Sight, and which is beſides, the Reaſon why the Eyes of Fiſhes 
muſt be rounder than thoſe of other Creatures living in the Air: So that 
theſe Inſects, according to the Laws of Viſion, might indeed have a conſu- 
ſed Senſation of Objects without them, but yet fee nothing diſtindly 
thereof, unleſs each of the ſaid little Superficies were in themſelves Convex, 
But can any one who juſtly objects this Difficulty, obſerve again upon 
farther Enquiry, without being amazed at the Wiſdom of the great Creator, 
that each of theſe exceeding ſmall! Superficies are of a Convex and Glo- 
bular Figure, to the end, that they may ſerve for a diſtin Sight to each 
of theſe little Animals, according to the exact Rules of Opticks, as thoſe 
that examine them more nicely and attentively will find. But foraſmuch as 
the globular Figure cannot be compleatly ſhewn by the ſaid Microſcopes, let 
any one take the 'Eye of one of theſe little Creatures, and obſerve them 
nicely againſt the Light of a Candle, holding them at a little Diſtance from 
the Glaſs, and he will then diſcover as many Images of the Flame of 2 
Candle inverted, as there are Superficies in the Eye of a Fly, all incompal- 
ſing the middle Superficies upon which he looks as in a Right Line: Which 
burning Candles are ſo exactly delineated, tho' all exceeding ſmall, that as 
the Flame of the Candle itſelf moves upwards, the Picture of it will ap- 
pear to do the ſame every time, but inverted ; juſt after that manner 28 
one may ſee thro' a round poliſhed Glaſs the Picture of a remote Candle 
inverted upon a white Paper; or otherwiſe looking thro' a double Micro 
cope; as likewiſe by keeping ones Eye behind the Focus of a round Glals; 
in all which Caſes one ſees the Object turned upſide down. 


Now every Mathematician that is never ſo little verſed in Opticks, knows 
that this cannot be done by a concave or flat Figure; and that, in order 
to ſhew the exact Image of a luminous Object inverted (which is here be- 
yond Expectation every way diſtin&) a convex or a more protuberant Figure 
is only required ; which cannot be doubted by any one that underſtands the 

Reftactions of Light. 


I muſt 
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i of en [ muſt confeſs, that for my own Part, I could not oftentimes ſee and ob- 
ole that ſerve without Emotion, a Providence operating with the wiſeſt Views even 
tained n the very ſmalleſt Things, and appearing not only ſo viſibly, but ſo adorea- 
bly too in theſe ſmall Animals. And ſince ſuch a Figure would create trou- 

means ble enough to the molt skilful Glaſs-grinder, if he were to form a great 
» down- 1nd manageable Glaſs like it, how impoſſible would it be for any humane 
"1th 2 i ut to extend itſelf ſo far, as to communicate ſuch a Shape, and all the 
one and properties belonging to Sight, to an almoſt inviſible Animalculam. Now if 
theſe little Particles or Eyes were not tranſparent, there would be no Sight; 

: of Vi if each of em were not round, there would be a Sight but confuſed; if 
e theſ they were not diſpoſed in a convex Superficies, theſe Inſects would not be 
were ale to ſee round about em, becauſe of the Immobility of their Eyes; if 
mow the Membranes thereof were not ſupplyed with Humours proper for them, 


ind ſuch as muſt be conveyed thither by unconceivably little Veſlels, the 


11. debt would be ruined by Dryneſs, as Experience teaches us when Eyes 
8 es continue too long dry: Now all this is required, and all this is found in 
9 each of theſe Inſects, and every one of theſe Circumſtances is wonderful: 


Can we then ſee them all concurring in ſo ſmall a Compaſs, and cooly affirm, 
that it is all by Chance ? 

Now every one that has ſeen the curious Structure of the Eyes of theſe 
ſo ſmall Animals, in the Obſervations of Mr. Leeuwenhoek, or other Natu- 
raliſts, or made the Experiment himſelf, may imagine, how overflowing the 
Wiſdom of the Great Creator thereof is, who has vouchſafed to diſplay 
ſo much Skill and Contrivance to render happy ſo many thouſand Millions of 
ſuch contemptible Inſe&s (bow much more then a rational Man) and to cauſe 
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Convex, 
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>reator, 
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rs 1. them to ſee diſtinctly | 
* Ster. XLII. Something concerning the Beginning of Action in Beaſts. 


My Reader muſt not be ſurpriſed, that in this Contemplation of Animals, 
[ have ſaid nothing of the Principle of the Actions in Beaſts; concerning 
which Philoſophers differ ſo much among themſelves, ſome of whom look 
upon Beaſts to be no more then Clock-work, without either Senſe or Un- 
(erſtanding ; but others think that another Principle of their Actions muſt 
be allowed, to enable Beaſts to act as we ſee em. 
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nner 28 8 5 ö a 
Candle The chief Reaſons that have induced me to paſs over this Matter in ſilence 
Mic ae, that both theſe Parties agree in owning a G ov, how much ſoever 
Class; lley differ in other Sentiments; wherefore, ſince we only write here for the 


— of Atheiſts, we thought it unneceſſary to engage our ſelves in 
15 Subject. | 742 
However, to ſay one Word about it to unhappy Infidets :: How much 
ever we ſee perform d by Beaſts that may appear ſurpriſing to us, and 
low much ſoever they may ſeem to mimick the Actions of Men, this is 
«tain, that we could never yet diſcover any thing in them that was like 
uy Sign or Character of the Knowledge of a God, or of his Service. Let 
"© an Atheiſt learn from hence, that far from deſerving the Title of a 
Mind, upon count of his deplorable Philoſophy, the only Reward 
© 8+. that 
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that he is like to receive for the Pains he takes therein (I ſay it with Con. 
paſſion for his Blindneſs, and without Deſign of the leaſt ſarcaltical Refiettion) 
1s, that it ſerves to diſtinguiſh him from a rational Creature, and in this 


260 


Caſe, ſinks him down into the Condition of a Beaſt, and yet without giving 
him this comfortable Aſſurance, that he is to expect nothing elſe afterh; 
Death, but to be reduced to the State and Condition of irrational Beings, 
And I leave him to j..dge for himſelf, (fince there appears in Men tie 
Knowledge of a Gon, but by no means in Beaſts) whether the Opinio 
of Chriltians are ſo abſurd, when they maintain, that Death does entirely 
annihilate Breaſts, but that the Souls of Men do till remain; foraſmuch x 
the Knowledge of an eternal Gos does exert itſelf ſo much more adorably 
> a Being that is framed for Eternity, and ſo adapted to glorifie that G05 
or ever. - | 


CONTEMPLATION XXIII. 
Of Plants. 


* 


Sect. I. Tranſition to Plants in general. 


OW for the farther Confirmation of what we aim at in all theſe 


things, let us paſs on to the Plants; and tho' a great many of them 

e (till unknown, yet, what the Experiments of Enquirers have diſcover 

thereof of late Years, is ſufficient to prove, that a wonderful Power and 
Wiſdom does appear, in adapting them all to their reſpective Uſes. 

Now if we ſhould take notice of nothing more than what is already ſuff- 
ciently known both to the Learned and Ualearned, namely, that we ſe 1 
little Seed firſt raking Root downwards in the Earth, and then ſhooting up 
a Trunk or Body in the Air, and in ſome producing Branches, and 11 
others Leaves, Flowers, and Fruit, in which again there is Seed, by this 
means multiplying the Plant, which when dead, revives again in the Poſte 
rity of the ſame Species; let every one conſider with himſelf, whether he 
could expect ſuch a conſtant Circulation and Series of Plants in Seeds, and 
again of Seeds in Plants, that has laſted ſo many Ages without any Varia 
tion; and all the Inflruments neceſſary thereto, from mere Chance, and 4 
confuſed Concourſe of Atoms. | 


SS r. II. Whihout Earth and Water no Plants will ſpring from their Seeds 


Ler an Infidel or Sceptick examine farther the Earth and the Rar 
Water (of which when we treated about Water itſelf, we ſhewed that il 


Plants do moſtiy conſiſt) after as many different Ways as he can poſit h 
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nd then let him ſee, whether he can with any reaſon prove from thence 
how it comes to pals, that when we ſow the Secd of a fine and ſweet ſmel- 
ling Flower, or of nouriſhing Cora, and another of a poiſonous Plant in 
the lame ſort of Earth, each of em will produce a Plant according to its 
own Nature, differing ſo much in Figure, in Strength, and other 13 
ties; and let him (ay, whether it does appear to him wich any kind of Pro- 
ability, that all this is done without Wiſdom ; and the rather, foraſmuch 


pinion s Earth and Water being excepted, Experience his ſhewn in ſo many 
ntircl (ales, as the Learned que 6-1 obſerves, de Sem. V-get. p. 12. that neither 
ach x; Unne nor Lye, nor Spirit ot Copperas, nor Chalk, nor Salt-perre, if in too 


get abundance, nor Antimony, nor burnt Hartſhorn, nor many other things 
when mingled with Water, and the Seed ſoaked in ſuch Water, or when 
vater d with the ſame after they ſpring up, can produce any Encreaſe or 
Growth thereof. Nor, according to the Obſervations of the ſaid Author, 
cu Seeds produce their uſual Plants in (imple Water only: They that 
would be fuller intormed of this Matter, may conſult that accurate Writer 
in the Place above quoted. | | 

| Now when ſo Underſtanding and Learned an Enquirer has made ſo many 
Exp:riments about Plants in vain ; and conſequently, fince 'tis not ſo eaſy 
0: any one to diſcover wherein conliſts thoſe Properties that are requiſite 
producing Plants out of their Sceds, and yet we ſee that they are in a 
nanner found alone in Matters ſo contemptible to the Vulgar, and tram- 
led under foot as Water and Earth; let any one that does ſtill doubt of 
ie gracious Direction of the Great Preſecver of the World, ask himſelf, 
hether he could beſtow upon a ſimple Seed, or upon Water and Earth, a 
gure or Form, by which the whole World may be preſerv'd from Death: 
id in caſe he can't (as hitherto no Body ever had ſuch a Faculty) whe- 
er he has not juſt cauſe, from all theſe things, to acknowledge a Wiſdom 
ir ſuperior to his own, and to that of all Mankind; and at the ſame time 
00, a Goodneſs and Bountifulneſs that has beſtowed upon all Creatures their 
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3 up SecT. III. Every Seed has its Seed-Plant. 


and i; WF Now they that would ſee how far the Knowledge of Men has attained, 
y this g reſpe& to the Parts of which Plants conſiſt, and the Uſe thereof in 
Pole: Weir Encreaſe and farther Oeconomy, may conſult thereupon the Learned 
ther he Natings of Grew, Malphigi, and in ſome Caſes of Leeurcenhek alſo, and 
8, and ters; and one would think that towards the Conviction of an Atheiſt, 
Vati cre would be nothing more required than to refer him to the Obſervat- 
and 1 of thoſe Perſons : At leaſt, that which can't occur to him without great 
loniſhment is, that he will find in the Accounts they have given about 
eds that having enquired into a vaſt Number thereof, they have diſco- 
Seed; fd and ſeen in every fingle Seed an involved Stamen of the future Plant, 
* lch by Malphigi is named Planta Seminalis, or the Seed Plant. 
that! | | 
pſſibly ; | SECT. 
and | 
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Sect. IV. The Sed. Root and Pluma in a Bean. 


To ſay ſomething thereof, which every one may eaſily try; take fone 
great dry Beans, and ({icep em 24 Hours in Water; then take them out a 
lay them in a place that is dry, bur not cold, ſo long till, as the Gardener 
tcrm ir, they begin to ſhoot out; -Strip the Skin off of one of 'em, and you 
will find the Body of the Bean conſiſt of two Parts, lying with their Planes 
againſt each other, and having a little white Stalk or Sprig by which they are 
joined together; for Inſtance Tab. X VIII. Fig. 4. aaa, and aaa, are the two 
Parts of the (lic Bean; dc is the white Root-Sprig faſten'd to both the Sides 
and which afterwards in the Earth becomes the Root of the Plant. Now le: un 
an unhappy Sceprick ſay, fince this Root dc, muſt tirſt grow and ſpring out 
before it can be nouriſhed by the Earth, and be turned to a Root for the 
whole Plant, whether he can imagine that it comes to paſs without any pro- Ox 
poſed Deſign, that in the Body of the Bean, and in both the Parts thereof, there little 
is another Root placed, repreſented here by 6464; which is carried on to the Minis 
white little Point c, on each fide with a Branch 4d, and thereby furniſhes thisWExilter 
little Root-Sprig dc, dc, with Nutricious Juices, in order to communicate {Mtiey ne 
thereto the beginning of its Encreaſe, and the Power of becoming a Roc, Fart of 
before it be able to draw any Nouriſhment out of the Earth. 

From this little ſprouting Root dc there proceeds to the other Side another 
little Body e, which being the Trunk or Stalk in Miniature, does conſiſt of 
very little Stalk and Leaves; upon which account it is called by Dr. Gre 
the little Pluma, or Feather; and the ſaid Sprout of the Root dc, and this 
little Feather e, do make together the Stamen of the following Plant. 


Scr. V. Each Plant has two Roots. ternal ( 


So that almoſt every Plant (as Experience teaches us, that the ſame thing 
happens in almoſt all the known Seeds after the ſame manner) is thus furniſh! 
with two Roots; the firſt of which is that deſcrib'd here by bb and 0, ani 
which ſpreads itlelf thro* the Body of the Seed, being therefore call'd the S 
Root feeding the little Root-Sprout de, and the Pluma e, ſo long till the fir 
of thoſe is big enough to draw Nouriſhment to itſelf out of the Earth, a 
then it becomes the ſecond and laſt Root, cauſing the Pluma, now become 


to the e 
Iprout | 
growing 
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larger Trunk, to grow up to a compleat Plant. From whence it 15 farthe 81 
apparent, that the Matter of the Seed itſelf, or of the Bean by which ti | 
firſt Seed-Root bb, bb, is extended, performs almoſt the ſame therein (byn Tuo 
king the Root - Sprout de put forth at firſt) as the Earth does aftet uu, of! 
when it becomes a larger Earth- Root, that is, does feed and encreale Hern 
whole Plant. | a higher 

This Seed-Root bb, bb, appears more plainly in large Beans, and in , an 
Seeds of Lupins than in many others, according to the Obſervation 0i! _, 
ſaid Dr. Grew. And in caſe one cuts a freſh cropt Bean into thin vi Me Body 
croſſwiſe, one may ſee in every ſuch Slice the Courſe of the little eech * 


(repreſented here by little Points or Dots) quite to the end; (ſee Tab. $\ | 
Fig. 5.) whete bb ſhew the Dots through which the Seed-Root it cut 400 
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ud if you ſhould cut off thin Skins lengthwiſe from the ſaid Bean, you may 
be the little Branches of the ſaid Root that were juſt before cut acroſs. 
14, XVIII. Fig. 6. ſhews the ſaid white Lupin, as it appeared to Dr. Grew, 
of which c is the Pluma, b the Root, dd the Pith, and a a the Branches of the 
red Root. Fig. 7. is the Seed of a Gourd, where the ſaid Gentleman ſays, 
hat one need only ſplit it in two, in order to ſee within it the ſaid Seed- 
Roots clearly and accurately in all their Branches. In other Seeds, where 
theſe Roots are not quite ſo viſible, either becauſe they are of the ſame Colour 
with the reſt of the Body, or for other Reaſons, yet the Root-Sprout, or the 
Fathers, may be always ſeen plain enough. [ide Grew, Cap. I. of his Ana- 
my of Plants. 


Sgr. VI. De Cavity in the Bean for the Pluma. 


Ons might here add other Particulars; as for Inſtance, that in Fig. 4. the 
little Pluma e, is the Origin of the future Trunk, or rather the Trunk itſelf in 
Miniature; for which reaſon thoſe that know how very neceſſary it is to the 
Exiſtence of the Plant, and who likewiſe obſerve the Tenderneſs thereof, muſt 
they not be convinced, that it was with ſome View and Deſign, that in each 
Part of the Bean there was form'd a ſmall Cavity to place the ſaid Pluma, and 
1 preſerve it from all Inconveniences, in ſuch a manner, that the Beans may 
be handled, thrown together in Heaps, and toſſed into Sacks, without the 
leaſt prejudice to the ſaid tender Trunk ? 


SzcrT. VII. The Hole in the Skin of the Root-Sprout. 


Bxs1DEs all this, we ſee in the great Seeds, ſuch as Beans, even with the 
naked Eye (and in thoſe that are ſmaller, with the Microſcope) that the ex- 
ternal Coat or ſurrounding Membrane is always pierced or bored through 
ith a very little Hole, directly oppoſite to the Point of the Root- Sprout e; 
tothe end, that when the Seed is ſown, and 
Sprout may not be hinder'd by the Thickne 
growing out and ſpreading itſelf in the Earth; in order, as we have ſaid be- 
fore, to ſerve afterwards for an Earth-Root to the Plant. 
ren Nuts, and hard Peach-ſtones, have the like Orifice or Hole to make 
loom for the putting forth of the ſaid Root-Sprout. 


ins to ſhoot forth, this Root- 
the cloſed Bark or Skin, from 


Inſomuch, that 


Sect. VIII. The Nutricious Juice or Sap changes its Way in the Seed. 


Tros: that deſire to be informed of other Particulars, in which the Wiſ⸗ 
om of the Creator does appear, may conſult the aforeſaid laudable Authors, 
oncerning the Structure of the Seed itſelf, and learn thereby to acknowledge 
i higher Direction of Him that has adapted the Inſtruments of the Seed there- 
0; among which there is one that cannot be contemplated without Wonder, 
umely, that the Nutricious Juice, which proceeding firſt from the Matter of 
ie Body of the Seed aaaa, Fig. 4. through the Seed-Root 5; d, cauſes the 
Noot. Sprout dc, to fix itſelf below in the Ground; after which it changes its 

arſe as ſoon as ever this Root becomes ſtrong enough to draw its Nouriſh- 
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ment from the Earth; and then on the contrary, taking its way UPWards, it 
3 


o 


cauſes the Pluma e to ſhoot forth, in order to become a Trunk. 


SECT, IX. The Seed-Leaves,' and their Uſe. Mar 


Ir is remarkable, beſides all this, that in moſt Seeds, when the Root | ou 
big enough to feed the Plant, theſe Seed - particles aa, aa, are Carried f 
wards with the Trunk out of the Earth, after which they compoſe the K. no! 
Leaves, ſo called, becauſe theſe firſt Leaves, in almoſt all Plants, have a dis... Kcot 
rent F Eyre from the ſubſequent Leaves of the ſaid Plants, This is very 69 judge 
ble in ſome Seeds, as, for Inſtance, in Cucumbers, in which the Seed It(:lf of al 
with its white Colour, does firſt appear above Ground; and afterwards ty WM © hi 
little and little, becomes viſibly yellow, and then is turned into green IN| how 
Leaves; the ſame are as many in Number, as the Parts of which cach Secs BY Lam 
conſiſts, | 3A 45 £ 

We do not here difpute, whether the Uſe of theſe Leaves is to communicate that: 
a more proper Food to the Pluma, or tender Trunk of the Plant, than the conſie 
Root is capable to do at that time from the Earth, and to moiſten the (aid, 
Trunk with the Dew and Water of Rain, which they receive by conveying it thefe 
along their little Stalks, and fo hinder it from being too ſuddenly dried up by veget 
the warm Air; or whether theſe Seed-Leayes help to defend the tender Plant 


from other Inconveniences, after the ſame manner as we ſec; in thol: "wet 
Grains that have no Seed-Leaves, the Pluma encompaſs'd with a Membrane | 
like a Sheath, probably for the ſame purpole; and of which alſo, we may ob- + 

amo 


ſerve two little Membranes in the great Bean, that have likewiſe no Seed. 
Bladders. At leaſt Dr. Grew obſerves, that in Seeds, the Parts of which MM fring 
ſpringing out of the Earth are turned into Seed- Leaves, none of theſe Men- 
branous Sheaths are to be found. We ſhall not determine any thing particu- 
larly in all theſe Matters; but that theſe Seed-Leayes are abſolutely neceſſity 
in preſerving and nouriſhing of the Trunk, and for the encreaſe of the Plant, 
is plain enough from the Experiments that the learned Malphigi has made con- 
cerning them, from whence he finally draws this Concluſion ; The Efeft aud 
Uſes of theſe Seed. Leaves are ſo neceſſary, that / they be pulled off and ſeparated frm 


the Plant, it won't grow; and if it ſhould any way increaſe, it won't be compleat, 
but remain always defective. {See his Treatiſe de Sem. Vget. p. 16. of the Lar b 
don Edition.] Every every one may likewiſe make the ſame Obſeryation. Wa 
| SgcT. X. Convictions from the foregoing Obſervations. Grain 
DpritoraBrs Atheiſts, who in order to quiet in ſome Meaſure their u- ſpoken 
eaſy Conſciences, (which is terrify'd always, and in all Places where it e, Pear b 
pects to find a Go p, ) and to harden it againſt its perpetual Pangs, are forced Let us 
to aſcribe all theſe admirable Properties, that diſplay themſelves ſo multifar- I ""catin 
ouſly in the Body, and in the Operations of a little Seed, to Cauſes that hae g We 
no Knowledge, and which when they produced ſuch Seeds, were Strangers “ in t 
to what they did, and even to their on ſelves too. Now if any of thoſe leſt we 
Atheiſts had been able to have produced any thing of the like Nature, to e 1c 
$107) m 
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(malleſt Leaf of Graſs might ſpring, would he not think that every one who 
Gould maintain chat there was no Skill nor Judgment neceflary thereto, would 
o him great Injuſtice ? And in caſe a Seed or an Acorn were ſhown to any 
Man who had never ſeen a Tree, and who having ſet the ſame in the Earth, 
gould obſerve a whole: Oak growing out of it, would he nor, tho? never ſo 
nuch conceited of his own Wiſdom; 4 ſay, would he not look upon it as a 
oſt amazing Phenomenon, eſpeciully hen he found that ſo many hundred 
kcorms were yearly brought forth thereby? But an unhappy Atheiſt muſt 
judge quite othetwiſe in this Matter, and maintain a Notion, contrary to that 
of all Men, with what Satisfaction to his on Conſcience will be beſt-known 
to himſelf, when he rightly: conſiders the Matter with himſelf, and diſcovers 
tow little Reaſon or'Ground\there is to conclude, that each Seed contaihs the 
gamen of the future Plant, and even of the greateſt Trees, (as far as can he 
obſerv'd) in all their Parts folded, or rolled up like a Clew of Thread; and 
that all this is purely accidental. Let him once more examine himſelf, and 
conſider whether, if there were nothing but Chance and ignorant Cauſes in the 
world to produce ſuch Effects, he could ſatisty himſelf in believing,” that all 
tele Wonders could ever happen, not to ſay conſtantly and regularly, in the 
vegetable Kingdom, and that one Tree could ever have been produccd. 


dec r. XI. Confiderations on the Texts in John xij. 24. 1 Cor. xv. 36. vij. 8. and 
Gen. ij. 4, 5, 6. with Obſervations on the laſt of em. | 

Now ſince it is an experienced Truth with all Enquirers, that the Seeds of 
amoſt all Plants do not remain nor periſh in the Earth; but that its Parts 
ſpring out of the Earth under che Figure of Seed- Leaves; the Grains of Corn 
and Beans being the only ones obſerv'd by Dr. Grew, that continue in the 
Ground, and produce no Seed- Leaves; the Words which we find ſpoken by 
the Son of God in John xii. 24. ought to have a particular Emphaſis; Verily, 
wrily, I ſay unto you, except a Corn of Wheat fall into the Ground, and die, it a- 
bideth- alone; but if it die, it bringen forth' much Fruit. | In which, agreeably to 
his infinite Knowledge, he is pleas'd;ro ſingle out from among ſo many thou- 
fands of Seeds in which the contrary obtains, the only one almoſt which dies 
in the Earth; and which therefore was the only proper Similitude, and could 
only bo accommodated to that Purpoſe, for which he intended to uſe it. 

I know-very well, that the Expreſſions hefe uſed, of conſuming and dying, 
will ſhock ſome Naturaliſts, becauſe there'likewiſe proceeds from' the ſaine 
Grain of Wheat, both a Root and Stalk, But that however, there is nothing 
ſpoken herein, beſides that which we can thus diſcover, will ſufficiently ap- 
pear by what has been writ by thoſe who have' carefully confider'd the ſame. 
Let us hear what Dr. Grew ſays of it in his Anatomy of Plants; Ch. I. where 
treating of Seed, and how it ſhoots up out of the Earth, he uſes the follow- 
ng Words: This does not come to paſi in al kind of Seed; for there are forms which 
wm the Earth, as Corn for Inflance, which is different from "moſt Seed, &c. And 
leſt we ſhould think that the ſame thing happens in many Seeds, he adds a 
lite lower: But all Seeds, excepting theſe two (meaning Corn and great Beans) 
gow moſtly after the ſame manner, ſo far as I could obſerve; they do not rot in the 
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Ground (as he had ſaid juſt before of Corn and Beans) on the contrary, thy 
come out at the ſame time as the Pluma ; and the Seed-leaves are in moſt Plan the 
two parts of the Seed, &c. Ard to the end that none ſhould imagine thy 
this Poſition is not ſufficiently verity'd by Experience, let them conſult My. 
phigius, ſo famed for his Accuracy, de Sem. Veget. p. g. Edit. Lovel. where i 
his Enquiry into the Changes which a Grain of Wheat undergoes xs i 
ſprings up, we find theſe words : After the Eleventh Day, the Seed-leaf, whit 
ftill hangs to the Plant, is ſbrivel d, and in a manner corrupted. Now that by 
this Term of Seed-leaf is meant the Grain itſelf in theſe Circumſtances 
appears by what follows a few Lines after: In the mean while (chat is, whil 
it continues to grow) the Seed-leaf, or the Grain itſelf, pines and conſumes aug, 
and being become empty within, if one preſſes it, he will find nothing but a watry 
Matter in it, which confirms what was ſaid before; as alſo by what has 
been ſince obſerved in another kind of Grain, namely, Milet- Milium, th 
Seed-leaf, which, as we have ſhewn, is the Grain, is ſbrivel d or wither'd on the 
ſeventh Day, and being preſt, yields a putrid and naſty Liquor. 
Thus we find the Holy Ghoſt expreſſing himſelf by the Pen of St. Pau, 
1 Cor. xv. 3 6. That which thou ſoweſt, is not quickned, except it die. And tg 
the end that the Modern Philoſophers ſhould not have it in their Power to 
object againſt this from their Experiments, that no Seed (excepting a few, 
and as. far as is yet known, only the two above-mentioned forts of Grain, 
and ſome Beans) do die in the Earth; the ſame Infpirer of that Sacred Wi- 
ter, is pleas'd to go on thus, Ver, 37, and 38. And that which thou ſour, 
thou ſoweſt not that Body that ſhall be, but bare Grain, it may chance of Wheat, « 
f ſome other Grain: But God giveth it a Body as it hath pleaſed him, and to ever 
Seed his own Body. 


Szcr. XII. Concerning the Expanſion of the Seed-Plant, with an Experiment if 
Mr. Dodart thereupon, 


Tur that will be pleaſed to conſider what we have ſaid before relating 

to Beans, and particularly concerning the little Pluma with its Root, 
otherwiſe the Seed-Plant before it ſhoots out in the Earth; and they that 
will farther take the Pains to read what thoſe great Philoſophers of latter 
Ages, ſuch as Malpighi, Grew and Leeuwenhcek have writ about it; or rather 
thoſe who, after their Example, have conſider'd it all with a good Microl- 
cope, will know, that not only in all Beans, but alſo in all other Seeds that 
have been yet examined, there is ſuchalittle Seed-Plant to be found, in which 
all the Parts of the Plant that are to-proceed from it, are involved or rolled up 
as it were like a Clew of Thread; which being afterwards filled and ev 
panded by Nutricious Juices, becomes an.entire and compleat Plant, whe 
ther it be a Tree; a Shrub, or a Flower. 

To give ſome farther light into the Structure of ſuch a rolled up Seed-Plant 
and upon Account of the Wonderfulneſs thereof, I have transferr'd one df 
em from the Memoirs of the French Academy for the Year 1700. p. 187, all 
188, to Tab. XVIII. Fg. 8. 
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in the ſaid Memoirs Mr. Dodart ſays, that above 20 Years ago he had 
communicated to the Academy ſuch a Seed-Plant, as it appeared in the 
bore· mentioned Figure, when it was ſcarce come out of the Earth, and was 
Aly one Line, or the 12th part of an Inch long. He adds, that having 
viewed this little Ear of Corn with a Convex- Glaſs, the Focus of which was 
lf an Inch, they could diſcover all the Seeds in it, and the Stalk or 
Trunk itſelf among thoſe little Seeds, of the heighth of a Line and a halt; 
they could likewiſe diſtinguifh therein the Knots of the Straw ; bur all had 
zvery different Proportion from what we fee in a full grown Wheaten 
vant, The Leaves, which do ſcarce otherwiſe make the ſixth Part of the 
eighth of the Plant when compleat, were now above 18 times longer than 

it; the little Ear made about a third Part of the entire heighth, whereas, 
when the Plant is perfect, it hardly comes up to the 48th Part; the little 
Body of it was about three times as long as thick, tho' when full grown, the 
Heighth is incomparably greater, with reſpe& co the Thickneſs ; the little 
Tubes that compoſe the Straw or Stalk with their different Knots, appear 
0 be thruſt within each other, like the Pieces or Parts of a Teleſcope when 
1 Man puts it into his Pocket. The Seeds were round, like perfect little 
Pearls, and half tranſparent : To form a more compleat Notion of them, 
jou muſt ſuppoſe in the ſaid Fig. 8. that A is a part of the Root from which 
this little Plant is ſeparated ; BCD E is the Tube of the Straw, of which 
Bisthe firſt Joynt between two Knots, C the ſecond, D the third, E the 
fourth. Each of theſe Tubes, of which the whole Straw was compoſed; 
bore a Leaf, which is ſtripp'd off, to the end, that the Ear that would have: 
been hid by thoſe Leaves, might more plainly appear. F is the laſt Leaf, 
which leaves the Ear ſafficiently naked. Finally, G is the little Ear, having 
lleady attained its compleat Figure in the middle of the little Sprout. 

Now can any one obſerve this whole Contexture of the future Plant, in 
ſo ſmall a Body, without amazement ; and pretend to afcribe the ſame to 
Chance or Ignorant Cauſes? 

The Gentlemen of the French Academy having made uſe of ſome Microſ- 
topes that magnified the Object much more than the above-mention'd, have 
obſerv'd in much ſmaller Seed- Plants than the aforeſaid Ear of Corn, how: 


the Parts of the future Plant were adjuſted together, whichin ſhooting forth, 


extricated themſelves from each other. 


SEC. XIII. Wpetber the Seed- Plants contain all the following: ones. 
' Several famous Men have gone ſo far in this Matter, that by ſeeing: 


n each Seed its future Plant, ſome of em have maintained, and others; to 


ſe a ſofter Word, have conjectured [See Mr. Dodart's Memoir in the 
anſations of the French Academy, 1701. p. 31 5. ] that it-was not improba- 
It, that this Seed contained in its little Seed- Plant another Seed with ano- 


er Seed-Plant, and ſo continually forwards; from whence then this Conſe- 


ence muſt be deduced, that every Seed, how ſmall ſoever. it is, does actu- 
ly contain the Seed-Plants, and their following Seeds, of as many Trees, 
it Inſtance, as might be produced from this one Seed to the end * the 

orld; 
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World; and conſequently, that all Kinds of Plants whatever, of the ſine 
Sort that there were to be produced in all the following Ages, were z. 


ready actually formed in the firſt Sced that was created ; by which they 
underſtand, that tho' the Imagination of Men cannot poſſibly repreſent 10 
itſelf ſuch an unconceivable Smallneſs and Number, yer the Incomprehen— 
ſibleneſs of the Works of an infinite Creator, may be thereby ſet in a clearer 
Light, to the Reproach of them that deny him; fince (as Mr. Dodart (ay; 
in the aforemention'd place, and which is alſo. the plain Truth) thoſe thy 
are accuſtomed to exerciſe themſelves in Natural and Mathematical Sciences kn 
that they can ſeldom go far without meeting ſomething infinite ; Juſt as if the Auth 


of Nature, and of all Truth, had been pleaſed to fx the Seal of his chief Propery | 


upon all things. | | 
1 leave theſe Opinions, which do not ſeem ſtrange to ſeveral great Men, 


to their own Weight: But toraſmuch as the ſaid Mr. Dodart is pleaſed to 
beſtow upon them the Title of Conjectures, as they really are; and fince we 
endeavour, as much as is poſſible, to abſtain from al Uncertainties, tho ge- 
ver ſo probable, becauſe there are Experimental Truths in abundance, which 


prove a Gov, and a Divinity of his Word, we ſhall not lay any farther | 


ſtreſs upon this Hy potheſis. 


S ECT. XIV. Tranftion to the Roots and Trunks of Plants. 


Wu ar we have now ſaid about Seeds, ſeems to be abundantly ſufficient 
to bring any one that has hitherto denied a Divine and Omnipreſent Power, 
by which the Operations of all things are directed, to more reaſonable 
Thoughts: But ro ſhew how this Providence proceeds in all things, we 
ſhould add ſomething concerning the Roots within the Earth, and the Bo- 
dies or Trunks of Plants as they grow out of it. Now, how the Nutrici- 
ous Juices are drawn or inſinuated into the firſt from the Earth, and how 
by riſing or circulating therein, they cauſe the Trunk to grow out of the 
ſame, we ſhall not here relate; foraſmuch as that which has been ſaid of it, 
is not founded upon ſufficient Certainty, and all the Experiments that have 
occur'd to me, in order to prove the ſame, are ſtill but roo defective, They 
that deſire to ſee any farther Account thereof, may conſult the learned Opi- 
nions of Grew, Malpighi, and others; they that will only take the Pains to 
follow the Methods of thoſe and other Enquirers, and view the things with 
their own Eyes thro' a Microſcope, when they ſee a Tree or a Plant grow, 
and after that, conſider the Structure of the Roots and Trunks, will never 
be able to perſwade themſelves that theſe Bodies have acquired their Form 
by meer Chance. 


Sect, NV. The Structure of the Root and its Parts. 


NortwirnsTAnDING the many different Conjunctions and Diſpoſt. 
tions -that theſe Parts which compoſe the Root have among themſelves, yet 
in almoſt all thoſe that have been examined, we find the following Analogy 
and Agreements, according as Dr. Grew has deſcribed them ; namely : 
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lim. MW 1. The external Part of the Root is a Membranous Matter or Bark, con- 
ere z. rg partly of a great Number of little Bladders like a Spunge, or rather 
| they ike thole Bladders which we ſce lying upon one another when we blow with 


nt to be in Soapy Water; and partly ot a Ligneous Matter or Fibres, that are 
rehen. o many little Tubes. The firſt Kind are viſible through a Microſcope ; 
-learer nd the laſt are ſeen in ſome Roots, ſuch as Scorſonera, and others, from the 
t ſays 1 quoted by the ſaid Dr. Grew, in the 2d Chapter of his Compar. 
2 tha huatom. Radic. a 

* Il. The ſecond Part, which compoſes the Root, and lies under the utmoſt 
Au Lin of all, is the Bark (Liber.) and this likewiſe conſiſts of two Kinds of 


rope | bodies, the firſt of which is alſo a Collection of ronndiſh Bladders, which, 


being dryed, ſhrink in like a Spunge, but when ſteep'd in Water, ſwell out 
Men, in. Among theſe little Bladders there are mingled ſeveral Veſſels that 
ſed ro MW :onvey the Sap, of which ſome contain in themſelves a watry Humour, ſome 
ce we W:nilky, and others of other Kinds; and they repteſent very difterent Forms, 
o ne- Ns they are diſpoſed among each other. | 
which III. The third Body that we meet with in the Bark, in the Roots, does 
arther MW likewiſe conſiſt partly of the ſame Bladders, that are interwoven with thoſe 
of the Bark, and thoſe of the Skin; and of Tubes or Veſſels that compoſe 
th: Woody Part of the Root, and ſome of 'em contain Sap, and others 
y meer Air. Theſe are likewiſe diſpoſed after various manners, in diffe- 
rcient ent Roots. 
ower, IV. The inmoſt Part of the Root is the Marrow or Pith, which is found 
\nable Min ſome, but not in others. This likewjſe conſiſts of little Bladders, and 
s, we WW the ſame kind of Body as we have deſcribed before in the Bark, and in 
e Bo- Nie Woody Part of the Root: "Tis often only a Veſſical Matter, and ſome- 
\trici- Wines tis mingled with Woody Fibres, or with the little Tubes that con- 
how ey the Sap and Air. 


uy Sect. XVI. Theſe Diſpofitions repreſented in the Pepper-Root. 

t have Tur Diſpoſitions of theſe Parts do ſufficiently appear in many Roots to 
They de naked Eye, it they be cut acroſs; but much plainer thro'a good Mi- 
Opi- * and we find 'em very accurately delineated both ways, by the ſaid 
15 to r. Grew, 

with Lal produce one here (Tab. XIX. Fig, 1.) in which, thro' a Microſ- 
row, cope, part of a little Slice of the Pepper- Root appears, after the following“ 


manner : The outmoſt little Bladders A A, repreſent the Skin and its ex- 
emal Membrane; from thence to B B in the Bark, in which the Veſſels 
hit carry the Sap may be ſeen between B and L, repreſenting inwardly 
t broader, and outward!y a narrower and more acute Compoſition : He- 
wen Bard G we may obſerve ſeveral Kinds of Orifices of the Air-Tubes ; 
und between G and E, another little Circle of other Veſſels that carry Sap, 
"which from E to K is the Pith; the little Bladders in the Skin in the 
la, between the Sap- tubes thereof, and between the Air-Veſſels too, and 
ſly 2 the Pith, ate all of em, according to their different Sizes, viſible 
ous! 


Ster. 
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Secr. XVII. The Strufture of the Trunk in an Aſh-Tree. 


Tur Trunks of Trees and Plants do conſiſt of much the ſame Parts ;: 
the Knots, namely, of Veſſical Globules, and various Tubes for Conveying 
Sap and Air. Thus it has been obſerved by Malpighi and Grew, but hoy. 
ever in a different Diſpoſition aud Proportion in reſpect to each other than in 
the Roots, and in ſeveral Plants with a very great Diverſity, as to Size, Num- 
ber, Place, Cc. as may be ſeen in the ſaid Grew's Comparative Anatomy of tle 
Trunks, in many Inſtances, but not without Aſtoniſhment. 
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One Example we have produced from him here in Tab. XIX. Fig, 2, in Ne Ct 
an A/ſh-Tree, the fourth Part of the Trunk whereof is repreſented as cut {ſud tb 
acroſs: AB C D is the Bark, of which AB is the outmoſt Skin, and ]Wſyal « 
A HB the Sap or ligneous Tubes ranged by one another in circular Diſpo. . 
ſitions next to the extreameſt Skin; I 1 is the veſſical Matter of the Bak, Wi Beat 
which below at D and C, has another kind of Sap-veſlels, diſpoſed in an {ſou ſpli 
arched or curved Order; DCF E is the Wood; LK, K LMN, aid ich i 
MNFE, are the fourth part of three circular Superficies, each compoſing] Hou 
a great Tube from Top to Bottom, in ſuch manner, that one of 'em grows Wit as a 
every Year about the Tree; the real Wood is S SS; between 8 and T ate the be th 
round Orifices of the Air-veſſels, which are diſpe:ſed thro* the whole Wood, Woother 


Ke anc 
Loot 2 
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being larger in the inmoſt Part of the Circles KL, MN, EF, and leſſer 
in the outmoſt; E F G is the Pith; ee the Bladders thereof; and Ov Os 
are the Inſertions, in which the veſſical Textures of the Pith and Bark have x 
Communication with each other. 


Hitherto theſe abovemention'd Naturaliſts have only diſcover'd a veſſicaWil be 
Structure, and aſcending Sap and Air Tubes; but Leeuwenhoeł has likewiſe Wide fla 
diſcover'd Veſſels therein that run horizontally ; and whereas the FiguresMorizont 
of Malpighi and Grew do repreſent in general the Trunk and Root, and theMreceedi 
Parts and Veſſels of which, according to their Remarks, the ſame ar Hicover 
compoſed ; we may yet farther underſtand the Kinds of thoſe Veſſels ne, in 
they have been obſerved with great Accuracy by the ſaid Leeuwenhcek, andMitmoſt ; 
drawn by him from the Life. kan inv 

ards, \ 
Scr. XVIII. The Trunks grow upwards, and the Roots downruards. — - 

Now if ever there occurr'd in Nature a ſurpriſing Phznomenon capadleWikes its 
of obliging the moſt obdurate Atheiſt to acknowledge, that in the GrowtiRWmewha 
of Plants a wonderful Wiſdom, Power and Goodneſs has had its ow, C, D, 


Ends in view, and has carried 'em on even contrary to the Imagination anduke the 
Opinion of Men, 'tis certain the ſame is here diſplayed moſt evident. p. 
and after ſuch a manner as has hitherto been inſcrutable even to the greatelMfſe ſaid | 
Philoſophers: The Wonder which we are uſhering in with ſo much Fon? Wntlem; 


and upon which ſuch famous Naturaliſts as the Gentlemen of the Royal n a m 
demy of France do likewiſe beſtow the name of under, in their Hiſtorie ih: M 
the Tear 1700, and 1702, is that Law to which we ſee ſo many Trees na the Ea 
Plants inceſſantly ſubſervient : According to which the Roots of all d exch / 
arc fot ever found to grow downwards, and the Trunks thereof to grow ch; anc 


wards. hd then 
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wer, XIX, XX, XXI. Three Experiments made upon Beans, Acorus, and 


other Trees. 


arts 25 


: pu To give an Idea of what we have juſt now ſaid very briefly ; It is known, 
h ia all Seeds there is not only a little beginning of a future Plant and 
Now oct, as may appear from the Beans, Oc. but we likewiſe find, that the 


una and Root-ſprout of which we have treated above, have a determinate 
Pace in all Seeds, out of which they ſhoot at firſt according to a determi- 
ne Courſe ; but when they proceed, we always ſee that the Trunk aſcends, 
nd the Root deſcends into the Earth. They that deſire to make a 
Tryal of it, may imitate that of Mr. Dodart, a Member of the French Aca- 
um, with very little Pains and Trouble; I my ſelf have done it with ſeve- 


f th 


4 2. in 
as Cut 
n, and 


Diſpo- ITY ; 1 . 
Park. i Beans, and to my great ſurprize, found it not to fail in any: Tis thus, if 
in uu {hou ſplit a Bean (Tab. XVIII. Eg. 9.) and ſeparate two Lobes or Pieces of 
N, and Which it is compoſed, from each other, having firſt ſteep'd the ſaid Bean 
apoſing W4 Hours in Water, and then dryed it as long after, till it begins to ſhoot 
grows p as at 2, which will be the Root, you will ſee at 1 the Pluma, which is 
are the Wo be the Trunk lying in a hollow Place on one fide; and in the other at 3, 
Wood, other little Cavity, in which the Pluma is likewiſe preſerved : If then you 


d leſſer Mike another of theſe Sprouting Beans, and Plant it as at A, ſo that the 
) 0 O «Moot 2 extends it ſelf downwards, it won't ſeem ſtrange to any one that the 
have aFoot-Stalk 2 (vide B) ſhoots downwards, and the little Trunk 1 upwards, 
aſmuch as the Situation of both of em do naturally tend thereto. But it 
ill be very ſurpriſing, when one takes the Bean C, and lays it upon its 
ide flat in the Earth, that the Root 2, and the Trunk x, do not grow 
orizontally, which muſt have come to paſs, if they had continued the 
receeding Courſe, as the Bean ſeemed to determine it; inſtead of which we 
cover that both the Root 2, and the Trunk 1, make a Bow or a crooked 
Ine, in order to proceed downwards and upwards : But to come to the 
moſt ; can a Man fee without Aſtoniſhment, that when he plants the 
kan inverted, that is to (ay, with the Root upwards, and the Trunk down- 
ards, yet the Trunk x winds itſelf about the Root upwards; and in like 


veſſical 
ikewile 
Figures 
and the 
ne are 
ſſels as 
el, aud 


ds. anner the Root 2 making a Semi-circle about the Trunk or Plume, 
capableWikes its Courſe downwards. Now that theſe Figures may not appear 
orowtWmewhat improper, it is to be obſerved, that the little Trunks 1, 1, 1, at 
ts owl, C, D, are drawn here before they were ſo old, that they could properly 
ion make their Appearance in the Air. See the Memoirs of the French Academy 
ident vo. p. 18. Now that this does not only happen in Beans, is ſhewn by 
preatel We (aid Mr. Dodart, in the Hiſtory of the French Academy, 1702. p. 62. That 
| Pom, tntleman found in the Month of December, ſome Acorns lying in a heap 
jal eon a moiſt Place where the Ground was firm and compact, as in a beaten 
hr th: Many of theſe Acorns had ſhot their Root in the Air without being 
es 5 he Earth, and their little Roots came all of em out of the Point or Top 
Se exch Acorn, having the length of from 4 to 18 Lines, or 12 Parts of an 
85 4 ch and that which was wonderful, was that every one of theſe Roots 


at themſelves the ſhorteſt way a e Earth, as if they all ſought for 
it. 
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it. This was therefore the more ſtrange, becauſe he did not obſerve 2 
the Acorns, whoſe Points tended downwards, ſo as that if they had * 0 
ſtreight out, they could have reach'd the Earth; but on the 4 * fxam| 
found one Acorn among 'em, the Point of which grew upwards an 
that he ſaw that the Root ſhot ſtreight up about an Inch in length * * 
it afterwards changed its Courſe, and as it grew, turned downwards . 
* Earth. . a Yr 
his then gave him a handle to make the following Experiment: ud if 
ſix of thoſe Acorns, and ſet em in a Flower-por, — — as — 
ſee in Tab. XVIII. Fig. 10. at A, that is with the Point ſtreight upward 
ſo that the Roots that were to ſpring from em, ſeem'd nor capable of grow: 
ing any other way than upwards ; he cover'd em with Earth of about tw ans 
Fingers thick, and let 'em remain in the Pot the ſpace of two Months, in leluce 
which time they had ſhot out; and the Root having now acquired ſomc The 
length, made cloſe to the Acorn an Inflection and Turn; and ſo in the te ll theſ 
of the Acorns, they grew down again, ſeeking as *rwere a depth of Earth, an. 
juſt in the ſame manner as at B: And now the Conſequence certainly ſeem Iten che 
to be, that all theſe Roots having once taken this Courſe of growing bad be re 
wards from the Point to the Tail, they would perliſt in it, and purſue their Al * 
Courſe again right forwards ; for which reaſon he took theſe Acorns aud e ther 
inverted em again, preſſing the Earth down quite round 'em, to tlie end Acknov 
that it might touch every Part; ſo that they ſtood as at C, with their Roo en th 
now turned upwards, which before at B tended downwards. In this Con & that 
dition he left em two Months more, and the Event was, that having un Mr. Doc 
cover'd them, he found that there was nothing leſs than their growing ur il that 
wards, but that each of em had made a ſecond and new Infle&ion or Eier 
bow, as at D; in order to make their Roots, as it were in ſpight of all theſ bu 


Obſtacles, fink down deeper into the Earth, where they mult be if the 
would perform any Service. that, 
The ſaid Mr. Dodart relates a great many of the like Accidents with te- 5 * 
wu OV 


ſpect to Trunks, as he had done before concerning the Roots of Acorns; 
viz. That finding ſome Trunks of young Pine-Trees, thrown down to the in Ape, 
Ground by a Storm, at a place call'd Chaville, ſome lying upon a greater . and 
Steep or Slope, others upon a leſſer, as in Tab. XVIII. Fig. 11. of which a WY 
the extream Parts ad, bf, cg, grew ſtreight and perpendicularly upwards; = of t; 
inſomuch, that thoſe that fell upon a greater Obliquity, as here at E cg, f Now 
order to aſcend directly, were forced to make a much more acute Angle plongh 
than the uppermoſt D bf, and Cad; which lay in Places, the Declivit pany 


of which was not ſo great: The like we may obſerve in many Branches - of t 
of Trees, when they are hinder'd by any Violence from growing upwards. 
ſo that likewiſe Weeds, that ſpring out of the ſides of perpendicular Was 4 5 


after running a little horizontally, extend their Trunks upwards again; and 
even when ſome of em are not ſtiff enough to bear their own Weight hot! 
zontally, inſomuch, that they are thereby preſſed downwards, we ſee that 


when the Trunk becomes ſtronger, they will make a little Inflexion, and tif 
| | gros 
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4, and the ſecond at B; of this I obſerved not long ſince a wonderful 
fumple in an Elder-Tree, growing out ot the little Crack of a Wall. 


S rer. XXI. Convictions from the foregoing Obſervations. 


Arrztr having conſider'd this whole Matter, and particularly what has 
ven aid about Beans and Acorns, who can conceive the Reaſons thereof! 
1nd if we do not aſcribe it to an adorable Providence, which executes its 
rzat and wiſe Ends by means as yet unknown to Men, to the Confuſion of 
«Enemies ; then let any Body furniſh us experimentally with a true Cauſe 
hat may be ſufficient for this Purpoſe ; and ſhew us what Mechanical Ope- 
ations and Laws are known to him in Nature, from whence we may plainly 
leduce this Phænomenon in all its Circumſtances. 

The Gentleman who made theſe Experiments, and ſo carefully obſerved 
l theſe things, was not aſhamed to record the Weakneſs of his Uaderſtand- 
ng, and the Inſufficiency of his Argumentations, immediately after the Rela- 
tion thereof, even in the Memoirs of the Royal French Academy. I ſhall not 
here relate all the Reaſons that are there collected, to ſhew the Nothingneſs 
all che Hypotheſes hitherto laid down; any Body that has a mind may 
ke them there himſelf. But I cannot here forbear to take notice of the noble 
Acknowledgment of an Adorable G o b, which the worthy Author ſubjoyns 
pon this Occaſion ; and which ſuch great Philoſophers, as are the Members 
& that Academy, have permitted ro be ſo emphatically expreſſed: For 
Mr. Dodart having in the ſaid Memoirs for the Year 1700. p. 72. ſuggeſted 
il that is yet unknown, and that ſeemed requiſite in order to trace in ſome 
nauner the true Cauſe of this Effect, concludes his Diſcourſe in theſe Words: 
ou nothing of all this, and chuſe rather to wonder at a certain continual and 
muzing Phenomenon, than to flatter my ſelf with imagining that 1 know Something 
f that, of which I know nothing at all. I confeſs I would very willingly diſcover 
Cauſe thereof, but my Ignorance will not ſuffer me to enjoy a Pleaſure which 
wuld overpay the boſs I ſuffer by not underſtanding the Natural Cauſe of ſo wonderful 
u Appearance; for this Darknels and Ignorance in which I find my ſelf, makes me 
, and even makes me palpably ſenfible of a Supream Cauſe, whoſe Wiſdom and 
wer infinitely ſurpaſſes not only my Thoughts aud Conjectures, but alſo thoſe of all 

en of the quickeſt Apprehenſion and Judgment that ever were or ever ſhall be. 

Now let the Atheiſt tell us, whether he ever durſt maintain, upon ſeeing 
 plonghed Land full of Corn, by which his own Life, and the Lives of 
many more muſt be maintain'd, that the Plowing, Sowing, and Prepara- 
on of that Ground, and the Production of the Corn from thence, was all 
formed by mere Chance, without any Concurrence of the wiſe Husband- 
lan; and yet can he imagine that he argues rightly, when he aſſerts, that 
mat we ſee happening to theſe Seeds in their Growth (and without which 
| the Pains and Charges that have been beſtowed upon the Land would be 

Itleſs) can be aſcrib'd to a Cauſe that neither knows itſelf nor any of 
Operations? For unleſs Providence had been pleaſed to take ſo much 

| | Fff 2 Care 


o upwards. The fiſt Inſtance thereof appears in Tab. XVIII. Eg. 12. 


af 
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Care, that the Roots of all Seeds ſhould tend downwards to the Earth, ad 
the Trunks or Bodies upwards, tho” the Seeds themſelves were thrown into 
the Earth, either horizontally or inverted, it won't be neceſſary to prove, that 
every thing that lives by Sowing being deprived of its Nouriſhment, would 
ſoon periſh : Since, by far the moſt Kinds of Grain, and all other Seck 
that are ſtrewed and ſown either by the Hand, or by Wind, as moſt are 
it is hardly credible, that one of them ſhould fall in ſuch a Poſture, as U 
ſhoot forth its Root directiy downward, and its Trunk upward, and ye 
this is requiſite, if they grow as they ſhould. 


Scr. XXII. The Knots and Buds of Plants, and Conviftions from teu 


W x don't think it neceſſary to transfer hither all the Obſervations which 
the Naturaliſts have made upon the Texture of Plants by the help of their 
Microſcopes, fince we don't pretend to give an entire Hiſtory of Buran; 
wherefore thoſe that deſire to contemplate the numberleſs Wonders that 
occur therein, and which do unconteſtibly demonſtrate the Power of Gon 
to ſuch as are any way reaſonable, may be pleaſed to conſult what Meſſieun 
Malpighi, Grew, Leeuwenhoek and others have writ concerning the ſame; 
we ſhall only ſay a word or two briefly about them: Now they that hai 
ſeen before the Texture of the Roots and Trunks of Plants, if they ſhould 
take a yearly Sprig of a Tree into their Hand, can they think it happens by 
Chance, that it is furniſhed round about with Knots or Buds ſo exactly ply 
ced at a due Diſtance from each other, which Knots are the Source or Begin 
ning of Fruits or other Branches! But particularly, can any Body ſee with 
out Aſtoniſhment, that each of theſe little Knots does regularly ſpring from 
the inmoſt Part of the Branch, and that the Structure of the ligneous Fibres 
and little Bladders of the Branch, are ranged ſo nicely in this Form, 
that upon the putting out of the Branch, the Knot or Bud that is compoſed 
of the ſame Matter with it, may likewiſe ſhoot out ? 

Beſides all this, one of theſe little Buds only may ſeem ſufficient to male 
any one who ſeeks fora Go p, to find him therein; let him but contemplate 
in the 74th Figure of Malpighi, Cap. de Gemmis (and which is transfetrd 
hither in Tab. XIX. Fig. 3.) the Structure of an Oak-Knot, where are it 
preſented at A ſome of the little Bladders of the Pith of the Twig, which 
you may obſerve to be ſurrounded with ligneous Fibres at B; C is the 
Bark, the Fibres of which do further compoſe the Leaves D of the Knot, 
So that all Knots conſiſt of the little ſmall Sprig A, with its Bark, ligneoW 
Fibres and Bladders ; and the ſaid Sprig is preſerved by little Leaves y 
upon one another like Scales, and encompaſſing it round about. 

In the Bladders of ſome of theſe Knots (for almoſt all of em differ fro 
each other) are little Nipples or Globules, containing in them a tered 
thinous or glutinous Matter. 

Theſe Knot-Leaves, if we trace their Growth, do appear in many Plant 
gradually longer, and in time are changed, ſhooting out into Stalks 
following Leaves, which cloath the Branch proceeding from thence. 
wonderfully this happens in ſeveral Plants, may be ſeen in Malpigbis Aral 
of Plants, p. 26, Oc. Where 


front 
WY page 374 


TAB. XVII. 
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Wherefore the ſaid Gentleman having obſerved all this with an unwearied 
Filigence, juſtly concludes, that the Sprout of the Knot does already com- 
end the furure Branch in Miniature. This will appear ſo much the 
nore plain, if one reads the fifth Continuation of Mr. Leeuwenhoek, who 
(ys, that in the Bud of a Currant-tree, even in Winter, he could diſcover # 
ot only the Ligneous Part, but likewiſe the Berries themſelves, appearing . 
like ſmall Grapes, and that the ſaid Ligneous Part or Stalk ſhot out exactly | 
x that place where the Bunches of Currants firſt appear. BCD, Tab. XIX. | 
Fg. 4. are the two Bunches of Currants, and EF G the young Sprig or | 
Branch, according as the ſaid Mr. Leeuwenhoek has deſcrib'd them. 

Now if any one can believe that this Stamen or Principle of a Plant,. Þ 
which diſcloſes itſelf in theſe Buds, roll'd up in a Space ſo unſpeakably 1 
ſmall, and with ſo much Regularity, is to be aſcribed to mere Chance, 
why does he not maintain the ſame of the fineſt Watch that was ever 


made ? 


Secr. XXIII. The Structure of the Leaves, and their Uſefulneſs. 


How the Leaves of the Branches proceed from thoſe of the Knots, we: 
We in ſome manner ſhewn above: They conſiſt of the ſame Parts with the 
Trunk and Branches, and have Wood and Sap-Veſſels of ſeveral Kinds: 
Thus the Sap in the Tithymalus and others, is white; in the Chelidonia, 
mow ; in others, of other Colours ; and each of *em have their Air- 
eſſels. 

The Wood, or Air and Sap-Veſlels being collected in the Stalks, ſpread: 
themſelves out in the Leaves like ſo many Branches of little Trees, and 
theſe compoſe the Ribs of the Leaves, which in ſome Plants are knit toge- 
ther Reticularly or Netwiſe : Between them are the little Bladders which. 
make the Thickneſs of the Leaves; in the upper Superficies of ſome Leaves 
we find little Orifices, which proceed from internal hollow globular Bo- 
dies, and through which perhaps there exhales either a Vapour or liquid- 
Matter; to which Matter proceeding from the Leaves of Trees, may per- 
aps be referr'd that which is ſaid in the Memoirs of the French Academy, 
1707. p. 62. at leaſt Malpighi affirms, that theſe Cavities may be plainly 
ten in Cheſtnut, Popler and Mulberry-Trees, when the Bladders that are 
n the Leaves are dried up. The XIXth Table repreſents in Fig. 5. how 
the large Rib A ſends out little Branches B through the Leaf, which, with 
her Branches C, that proceed from them, make up thoſe Reticular In- 
trſtices, which here in the Figure appear Blank, in which may be ſeen the 
low globular Bodies D, opening externally. In theſe white Interſtices 
here are likewiſe little Bladders E, diſpoſed orbicularly, and which often 
mke ſuch a Cavity as E, out of which there filtrates a kind of a glutinous 
Liquor. Now, whether all this happens by Chance and without any Wiſ- 
dom in ſuch a Number of Leaves in each Tree, together with the Changes 
$4 em ſo neceſſary to the well-being of each.in particular, one may 
ey ſubmit to the Judgment of any reaſonable Perſon ; the rather, ſince 


ſe that theſe Leaves are ſo exceeding neceſſary to the Trees, - 
I when 
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when they are robb'd of the ſame too eariy by Caterpillers, or other Cauſes 
they can bring no Fruit that Year to Perfection. Now, whether theſe 
Leaves do render the Sap and Juices of Trees and Plants more Proper 10 
fructify, or whether they contribute any otherwiſe to the well-being of the 
Plant, ſince they ſeem to extend their open Arms, as it were, towards Hex 
ven, to receive the Dews and Rains thereof ; and to derive them farther for 
other uſes, we cannot yet determine ; this at leaſt is probable, that in many 
Leaves the little Stalks are contrived more or leſs gutterwiſe, ſo that the 
Lew and Rain falling upon the Leaves, may run along them, and be con- 
| veyed to the little Knots (which are often found in Trees, in thoſe Patt 
where the Leaves ſpring out) in order to moiſten the ſame, other Stalks are 
round, along which the Water can creep well enough from the Leaves tg 
| the Knot, but not in ſo great a 3 So that theſe Leaves ſcem x: 
| leaſt to ſerve to ſupply each little Knot with Water. Will any Body pre- 
| rend, that this likewiſe is to be aſcribed to Chance ? | 
We likewiſe ſee that the Juicy Fruits that are in danger of being dried 
| up too ſoon by the Heat of the Sun, ſuch as Mulberries, Strawberries and 
| Currants, are furniſhed with Leaves larger than themſelves, to the end, that 
| they may be cover'd thereby ; and that Apples and Pears, that are more 
| ſolid, and require a ſtronger Influence of the Sun, have ſmaller Leaves, tho 
their Trees are often bigger. 
| Beſides all this, ſince the Leaves do ſhadow the Tree, and ſince we have 
ſhewn above in Contemplation XIX. that this is the Cauſe that the Air with 
its watry Parts, is continually driven towards it; we may likewiſe obſerve 
from hence, that the great and adorable Preſerver of all things, has, by 
the means of Leaves, imparted to Trees ſuch an Advantage, that tho no 
Wind ſhould move the Dew and moiſt Vapours of the Air, yet through 
the greater Coolneſs of the Shadow, the external warmer Air being con- 
dens'd and driven thitherwards, carries its watry Parts with it to the Trees, 


| and continually moiſtens the ſame. 
Secr, XXIV, XXV, and XXVI. Several Experiments to ſhew the Perſpinc 


tion of Leaves. 


I sHALL not here enquire whether with all this the Orifices likewiſe 
which Malpighi obſerved to be in the Leaves, may not perform the ſame 
Functions in Trees as the Pores of the Body do in Men, that is to ſay, to 
cauſe an inviſible Perſpiration : This the Perfumes and Scents which we 
find in the Air under many Trees, ſeems to render very probable : And the 
ſame is likewiſe coroborated by the Experiment of Mr. de /a Hire, in the 
Memoirs of the Royal French Academy, 1703. p. 73. This Gentleman, in or- 
der to try whether Fountains could be produced by Rain only (according to 
the Opinion of Mr. Marriote) had a mind to try how much Water was ne: 
| ceſſary to the growth of a Plant; for which reaſon, upon the 3zoth of Jun, 
about Five in the Morning, he took two freſh pluck'd and ſolid Fig-leaves, tire dt 

and thruſt their Stalks in a Bottle that had a narrow Neck, and which was of the 
filled with Water, ſo that the End of the Stalks might touch it ; oy Fr Wood 
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goled the Mouth of the Bottle ſo carefully, that no Water could evaporate 
om thence but thro the Stalks ; having weighed the whole, he ſer it in 
4 place where the Sun ſhined, and where the Wind did blow a little. The 
fig Leaves alone weighed 5 Drams and 48 Grains; at Eleven o' Clock he 
und that the whole was lighter by two Drams, on account of the Par- 
cles that were drawn out of theſe Leaves by the Air and the Sun; having 


| [ikewiſe found in other Plants, of which he had made tryal, always a great 


Eraporation of Moiſture. But he has not taken notice, whether the Water 
which at firſt weighed a Pound, was ſo much diminiſhed, or whether the 
Leaves were ſo much dried up, or whether the loſs happen'd partly to- 
boch; however, he proves from thence, that there was a ſenſible Preſpira- 
ion thro' the Leaves: Which may likewiſe be concluded from the Experi- 
nents of Dr. Woodward, mention d in the Philo. Tranſ. Numb. 253. So that 
it appears from hence (at leaſt it ſeems ſo) that the Leaves, beſides other 
Uſes, do likewiſe ſerve for the Perſpiration of Plants. 

[ ſhould now have paſſed on to ſomething elſe, did I not think that (in 
oder to give ſome Light to the ſo obſcure Structure and Oeconomy of 
Plants, and thereby render the adorable Wiſdom of the Creator, the clearer 
u ſo many of em, and to underſtand the Nature of em with greater Certainty) 
the following Experiments might perhaps be of ſome uſe. 

find among my Notes for the Year 1696, that upon the 21ſt of January, 
we cut a little piece of a Radiſh, and another from the middle Rib of a Col- 
wirt-Leaf, and a third of a ſowre Oak- Apple, and put each of em into a par- 
ticular Glaſs, faſtening em at the Bottom with a Braſs Wire, and then fill'd 
the ſame with a ſtrong Lye made with Water and Pot-aſhes, filtrated thro? a 
Paper: then ſetting them all under the Receiver of the Air-Pump, we obſer- 
ied, that upon taking away the Preſſure of the Ambient Air, a great Quan- 
ity of Air aſcended from each of them, particularly from the ſowre Oak- Ap- 
pe, which produced a perfect Froth upon the Superficies of the Lye (we ſhall 
not here inquire whether this laſt might not be increaſed by the Fermentation 
of the Acids of the Apple with the Salts of the Lye) and every time we ex- 
huſted the Air, the ſame Effect followed. The reaſon why we made uſe of 
Lye rather than Water, was, that it might not be objected that the Air, 
which is oftentimes found in Water, might contribute ſomething thereto ; tho 
even in Water alſo, and before that the Air is boiled out of it, the thing ap-- 
_ ſo plain, that no Body, who is not too ſcrupulous, need make uſe of 

ye, 
On the 2d of June, 1696, we took two little pieces of the Branch of an 
Elm, and put *em both into the Lye, and under the Receiver, one of which 
was placed with that End upwards that grew next the Trunk of the Tree, 
ad t'other in a contrary Poſition ; then exhauſting the Air, we obſerv'd that 
great many Air-bubbles aſcended equally out of the Bark of each of em; 
but that out of the middle of the Wood, the Air flowed as it were in an en- 
irs Stream, both at the under and upper End; and when we cut away a little 
of the Bark from- the Ends, we obſerved the ſame, as alſo when we put in- 
Wood without Bark, and Bark without Wood, the Air came our very —_ 
J. 


378 The Religious Philoſopher. 
ly from both. About a Week afterwards we took a ſingle Aſparagus that hay 
been two Days out of the Earth, cut it to pieces, and obſerved a great (ez 
of Air to come out of it, but nothing near ſo much as what came Out of 
the Elm-Twig ; molt of the Air came likewiſe out of that End that ſtood up- 
wards in the Earth: There appeared ſome little Bubbles at the other end 
and ſome came alſo, but not many, out of the Sides of the Aſparagus, 

On the 7th of June, 1709. we tied a little piece of a Branch of a Morel. 
Tree to two Nails, and faſten'd em with a Thread to the Hook of the Re. 
ceiver of the Air- Pump; ſo that being put into a Glaſs full of Water, it hung 
about three Fingers breadth under the Surface of it. | 

After that, we took a little piece of the Stalk of the Flower, called the 
Imperial Crown, and tied two Nails to it likewiſe, to make it ſubſide in the 
Water; then drawing off the Air, we obſerv'd a whole ſtream of Air riſing 
upwards out of both; from whence it appears, that the Stalks or Trunks o. 
Plants do contain a great deal of Air in them, and what was before diſcoverd 
by the Microſcope, is hereby confirmed. 

To examine into this Matter a little more ſtrictly in Leaves, we tied five 
Morello-Leaves together by the Stalks, and then cut off about half of em, 
to the end, that the Tubes or Canals in their little Ribs being open'd, the 
Air might more eaſily be drawn out of them; then putting them into a Glaſs 
of Water, after the ſame manner as before, we could obſerve ſcarce any Air 
to come out of the Sides of the Leaves that had been open'd by cutting, bur 
the Superficies or flat Parts of the Leaves were cover d with clear Air. bubbles 
inſomuch that thoſe Bubbles ſwelling bigger by our continuing to pump, the 
Leaves and the Nails to which they were faſten'd, roſe up to the Top of the 
Water; but upon letting in ſome Air again, the little Bubbles diſappeared as 
uſual, and the Leaves ſubſided. 

From hence likewiſe it ſeems to follow, that Leaves perſpire very much, 
and that their Pores are more numerous than thoſe of the Stalks or Trunks of 
Plants. There was likewiſe this remarkable Difference between the Leaves 
and Trunks, namely, that the Tranks did indeed emit whole Streams of Air 
from their open Ends, but that there were none, or very few, Air-bubbles ei 
ternally upon the Bark: Whereas on the contrary, there ſeemed to be ver) 
little Air flowing from thoſe Parts of the Leaves where they were cut, but: 
great many Bubbles upon their Superficies. 

Perhaps by comparing all this together, there might be a Foundation for: 
probable Hypotheſis, to ſhew the manner how the Sap is circulated in Plants, 
namely, by the Rarefraction of the Air in the Day-time, when 'tis warmed 
by the Sun, and by the Ceſſation thereof in the Cold of the Night; but this! 
not our Purpoſe here, and a greater Number and Series of Experiments would 
be requiſite to confirm the ſame. Our view in mentioning theſe Matters, l 
Firſt, to ſhew that we ought not to doubt of what has been advanced cot. 
cerning the Plants by thoſe Gentlemen that have examined them ſo far wit) 
Microſcopes : And, Secondly, to open a way whereby the Manner of Grow: 
ing, and the Circulation of the Sap in Plants, may be traced after anothe 
manner than by the help of Microſcopes ; and thus by uſing different Meche 


The Religzous Philoſopher. 379 


o diſcover theſe ſurpriſing Wonders of the Creator, a greater progreſs may 


=y de made for his Glory and Honour, 

ods Sxcr, XX VII, and XXVIIL 2 2 of Flowers, with their Supporters, 
er end, Ir we paſs from the Leaves to the Flowers, which conſiſt of the ſame Mat- 
ſorely. der as all other Plants, viz. of Air and ſeveral Sap-Veſlels, otherwiſe termed 
he Re. WY Wood-Veſſels, and of a veſſical Structure, beſides which, we find that moſt 


it hung WY Flowers proceed from a Bud or Knot (which the Floriſts call the Cahx) the 

Leaves or Parts of which do firſt cover the Flower contained therein, whilſt it 
led the is yet unable to bear the Inconveniences of the Weather, and defend it from 
the ſame; and after that the Flower is blown, they keep up its Leaves, that 


in the : 
r riſing Wl they may not hang confuſedly rogether, but regularly repreſent their Beauties 
anks of MW to the Eyes of the Beholders. Let us contemplate a Carnation, for Inſtance, 
-overd ad ſee firſt how its green Bud ſecures the Leaves of the Flower, and then 


keeps together the little weak Stalks thereof, that it may nouriſh the Seed ; 
ed five nud morcover, how it is indented at Top, in order to cloſe the Flower the 
of em. better while it is in Bud, and afterwards to ſpread out more largely, in order 
d, the to ſupport the Leaves more ſtrongly. Let us obſerve the ſame in Roſes, and 
Glas z thouſand other Flowers, all which are furniſhed with ſuch a Calyx and Sup- 
porters proceeding out of it, ſome with one circular Leaf, as is the Carnation, 


ny Air . a 
g, but others of more, as the Roſes, others of little Leaves lying upon one another, 
ubbles, like the Scales of Fiſhes, as the Cyanos or Corn- Flower ; others after infinite o- 
p, the WW ther Manners, yet all ſerving for the ſame Uſe; fo are the Artichoaks made of 


of the ſuch Cups only, with Leaves lying upon one another, 

red 25 Now ſince theſe things (all concurring to the ſame End in ſuch an infinite 
number of Flowers) cannot be aſcrib'd to mere Chance, to the end, that no 
much, Body may deduce the ſame from an ignorant Neceſſity flowing from the Stru- 
inks of dure of all Flowers, ſince this happens in almoſt all that ſtand in need of being 
[eaves ME preſerved in the Bud, and of being ſupported when blown, we ſhall ſee, that 
of Ain all Flowers, the Leaves of which are ſtrong and powerful enough not to 
les ex- ¶ vant ſuch Supporters, ſuch Cups or Leaves diſtin& from the Flowers are not 
e ven do be found at all: Of this kind are white Lillies, all Tulips, and many ſorts 
but of other Bulbous or Onion Flowers, which are cover'd in the Bud with a 
thin green Leaf, and, when blown, ſupport themſelves by the Strength of their 
own Leaves only: Thus we ſee in Crocus or Saffron, which comes up in the 
ring, and which having no Calyx or Bud ſufficient to cover it, that it is 


1 for 


Plants, 
armed WF Provided with a white membranous Tegument, by which its Flower is pre- 
this h ſerved from the pernicious Effects of the Air whilſt it is yet tender. 

d 
= StcT. XXIX. Some Particulars about Flowers. 
con- Os the Leaves of Flowers, and of their raviſhing Agreements, as they af- 
with J fest the Sight and Smell of every Body, we ſhall not take any notice here» 
zrow- WF idey being lo well known; only it is to be obſerved, that as the Cup and 
other Leaves ſurround and preſerve the Flowers, ſo likewiſe the Flower- Leaves do 


cure the Heart or inmoſt Part thereof, and that many of 'em are cloathed 


thods 
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with a Down or Natural Farina about their Heart, in order to proyide 1 
ſofter and warmer Lodging for the little Sprout in the middle of 'em. 

We ſhall likewiſe paſs by all the wonderful Particulars that Malpighi and 
Grew have already noted in Flowers, ſuch as their little Horns and lit: 
Hairs, their Magazines and Store-Houſes of ſlimy and terebinthinous Mat. 
ters, particularly the Places where a Sweet and Honey Liquor is ſeparated 
and preſerved in their Leaves. They that ſee this Liquid Matter gather d by 
the Bees, and ſerving ſo many Purpoſes to Mankind, will at leaſt learn there. 
by, that it is not without reaſon, that he who acknowledges a Glorious Gon 
for the Maker of all things, may, beſides the Adorableneſs of his Wiſdom 
obſerve alſo from hence, the Greatneſs of his Bounty and Favour to us. 

Nor ſhall we take upon us to deſcribe in this Place the Parts of Flowers ex- 
cluſive of their Buds and Leaves, foraſmuch as the ſame are not yet complex: 
ly known to us ; ſuch as, for Inſtance, the Places in the Heart or Middle there- 
of, in which the Seed is formed, nor yet the little Threads, nor the ſtiff long 
Excreſcences that bear other little Bodies, full of a certain fine Duſt at the 
Top of 'em, ſuch as Lillies and the like; the former of which the Botaniſts 
call Stylus, and the other Stamina. 


Sgcr. XXX. The little Threads, &c. and Conviftions from thence, 


Or let us finally make this Remark, and ask, whether an Atheiſt 

ſeeing the Branches of a Vine ſo weak, that they can't poſſibly ſupport them- 
ſelves, does not believe, that it is with a wiſe Leſign, that they are furniſhed 
with thoſe Threads by which the Joynts or Knots faſten and ſupport them- 
ſelves on every thing that ſticks out? and, whether he does not obſerve a 
Deſign therein, eſpecially, ſince thoſe Threads, after having twiſted them- 
ſelves about any ſolid Matter, are yet unable to bear the weight of the 
Bunches hanging upon 'em, were it not that the Matter of which they 
are compoſed, was incomparably tougher than any thing elſe in the whole 
Vine. 
Thus it is likewiſe with the Cucumbers, the Branches of which would 
eaſily be broken by the Wind, were they not ſtrengthen'd by ſome other 
Threads and Supports. If there be not a wiſe End and Deſign in all this, 
how comes it that the Ih, which grows never better than againſt a Wall, 
ſhoots out of its Side, as it were, little Roots or Sprouts, which having a 
glutinous Moiſture in 'em, do thereby cleave to the ſaid Walls, and ſo 
ſupport ſuch a great Apparatus of Leaves and Branches; which how 
wonderfully it comes to paſs in the Canada Vine, has been deſcribed by 
Mr. Malpighi. 

Now to convince an Infidel by ſome farther Inſtances, if it be poſſible, 
can Chance be the Cauſe of all things in Plants, each of which bears 4 
Seed, from which exactly the ſame, and never any other Plant proceeds when 
ſowed in a proper Ground; as for Example, a Vine never produces Figs, ot 
any other Fruit beſides its own Grapes. 

Pears, Apples, Grapes, Cc. ripen firſt neareſt their Stalks ; Figs, Melons, 


In 


Peaches, Plumbs, Abricots, c. fartheſt from their Stalks. 
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{a Carnations, Jeſſamine, and others, the higheſt Flowers, or ſuch as are 
noſt remote from the Root, come firſt to Perfection; in Lillies and Hya- 
cinths, Cc. the loweſt in Rasberries, this happens indifferently. 

The Trees of Apples, Pears, Peaches, Abricots, Cherries, &c. bear Fruit 
it two Years growth; but Grapes, Nuts, Rasberries are produced the firſt 
ſear. 

Thus in many Trees thoſe Leaves that are fartheſt from the Root wither 
fit in Autumn; but in Peaſe, Beans, Artichoaks, and many others, yea 
even in Peach and Almond-Trees, we ſee the contrary, 

In many Plants the Fruit proceeds from the ſame Part where the Bloſſom 
was, as is well known; but in the Small-Nut, Hazle, and Cheſnut-Trees, 
and alſo in Turkiſh or Indian Corn, the Fruit comes where the Bloſſom 
never was. 

Almoſt all Fruits are preceded by their Bloſſoms; but the Fig grows per- 
fe& without a Flower; and in Melons, Cucumbers, @c. the Fruit is ſeen 
before the Flower. | 

In Fruit-bearing Wood, the Fruit and Leaf are moſtly together, but in 
_ is chiefly the contrary, where the Grapes and Leaves are on diffe- 
ent Sides. | 

In ſome Trees the Branches are long, becauſe their extream Parts are 
lengthen'd out, which is moſt uſual ; but in Vines, in Tulips, in Carnations, Cc. 
the extream Part remains without ſhooting out farther, and the Lengthening 
is made by the growing of that which is below. 

They that would ſee more of theſe Remarks, may meet with em in the 
Reflections upon Agriculture, of Mr. de la Quinteme, Ch. XVIII. and judge 
from thence, whether the All-wiſe Go p can ſhew more plainly, that his 
Power of directing all things according to his good Pleaſure, is confined to 
no neceſſary Laws, than by making us ſee in Plants, that there is nothing in 
one part of *em which he cannot produce in another, after a ſeeming con- 
trary manner, to the ſame End and Purpoſe. 


Sscr. XXXI. The Curſe of the Earth. 


Tuer that have obſerved the Frankneſs and Sincerity of this famous Flo- 
nt, and Director of all the Royal Gardens in France, in ſeveral Expreſſions 
of the aforeſaid Treatiſe, will not be ſurpriſed at the blunt Acknowledg- 
ment of his Ignorance in the following Words of the XVIth Chapter: / 
cannot conceive how it comes topaſs, that the Earth grows Weak and Lean, with 
reſpeft to thoſe Plants which are in ſome meaſure Strangers to it; as for Inſtance, 
Corn, Herbs and Trees; but yet ſeems to have preſerved its whole Strength; nor 
des its Fruitfulneſs appear by any means to be diminiſhed, with reſpef to its Pro- 
duttion of Thorns and Thiſtles, and an infinite Number of other ill Ii eedi. Every 
one who makes uſe of his Reaſon and Experience, as a Naturaliſt, and no 
dtherwiſe, will doubtleſs be at a loſs to aſſign the true Cauſes of this Fact: 
| ſpeak here of the true Cauſe only, becauſe it is not ſo difficult to ad- 
"ance an Hypotheſis, and from thence to deduce a ſeeming Effect of Nature; 
nd we all know that there are many ſuch laid down, of which neverthe- 
Ggg 3 leſs 
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leſs none come up to the Truth. We ſhall not here diſpute about the Nu. 
tural Cauſe thereof; but only ask an Unbeliever, when he reads the Curt 
pronounced againſt the Earth by the Creator thereof, for the Sin of our fk 
Parents; Gen. iii. 17, 18, &c. Curſed is the Ground for thy ſake ; in ſorrou ſigh 
thou eat of it, all the Days of thy Life : Thorns alſo and Thiſtles ſhall it bring forth 
to thee ; and thou ſhalt eat the Herbs of the Field. Whether, tho' he did not 
allow all theſe Words to be Divine, he be not obliged to own, that the 
Contemplation of Nature would teach him the ſame thing : And that it is 


worthy of his moſt ſerious Reflection, that the Earth, without any Diminu. a : 
tion of its Strength, is able of itſelf to produce Thorns and Thiſtles, and thin 


other uſcleſs Herbs in Abundance ; but when it comes to bring forth all ! 
kind of Grain, and other Plants proper for Food, it becomes then Lean, and Beal 
loſes its Fertility. Now if he does not with us deduce this from the above- 


mention'd Curſe, and yet will ſatisfie himſelf, and any other reaſonable Per. - 
ſon ; it behoves him, Firſt, to ſhew the Cauſe why this happens not only 75 
now, but has come to pals after the ſame manner in all Apes, and in all the 
Places. Secondly, If he thinks he has diſcover'd the true Reaſons thereof, it Bran 
will lye upon him to prove likewiſe, that this will neceſſarily follow fron IM abe 
the Structure of the Univerſe, and that it could not fall out otherwiſe, but Tre: 
that the Earth muſt needs produce Thorns and Thiſtles, and other Weeds, "if 
without impairing its Strength ; and that juſt the contrary muſt happen, bitt 
when it produces the things that are uſeful to Mankind. Leer 
Sect, XXXII, XXXIII. Plants do not yield ſo much as they are able, and a = 

Proof thereof ſhewn in Trees. — 


Mos xs adds farther in the ſaid 3d Chap. of Genefis, v. 17. in ſorrou bak fte 
thou eat of it [the Ground] all the Days of thy Life. And in the 19th Verſe,— yield 
in the Sweat of thy Face ſhalt thou eat Bread. But we have touched upon this Gta 
already in Contempl. XX. However, we ſee in theſe Places ſuch things fote - well 
told, which hitherto have been compleatly fulfilled ; and whereof (unlels taine 
the Cauſe be aſcribed to the aforeſaid Curſe) the univerfal and neceſſary it it 
— 2. can never be proved by any Body; the rather, ſince this pat- ¶ ver 
ticular Curſe denounced a ſecond time againſt the Earth, on Account of the Bud 
Murder of Abel by his Brother Cain, is ſtill daily fulfilling in our Sight, only 
Gen. iv. v. 12. When thou tilleſt the Ground, it ſhall not henceforth yield unto thee WM Tree 
ber Strength. Which may be inferr'd from the Structure of Trees and Plants, Fri 
that ſeem to be made to yield incomparably more Fruit than we ſee then be g 
now do; and which, by what follows, ſhall be undeniably proved. f 105 

I acknowledge, that it has been formerly objected to me as ſomething BF fm 
very obſcure, (when Gop was pleaſed to ſay to Man ; Behold, I have given I the | 
you every Herb bearing Seed, which is upon the face of all the Earth, and even cala 
Tree in which is the Fruit of a Tree yielding Seed ; to you it ſhall be for Meat) how mair 
it could be poſſible, and be made to agree with the Plants and Trees, thit mou 
they ſhould have furniſhed to all Mankind the neceſſary Support and Food i.q1, 
in caſe Sin had not come into the World, and Men had thereupon continued theſ; 


Immortal, according to the Structure we obſerved above in their my Tres 
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which tepreſents a compleat Perpetuum Mobile, or a Machine of an everlaſt- 
ing Motion. For tho it had pleaſed G o p to have taken them after a while 
rom the Earth (into which, as having not been revealed to us, we ſhall not 
tere enquire farther) yet it ſeems to be very probable, that the Earth would 
have been incomparably more Peopled than now, when ſo many are ſo ſud- 
tealy ſaatch'd away by Death. Es | 
But that which ſeems perfe&ly to ſolve this Difficulty, and yet more to 
confirm the Curſe of Goo, under which the Plants do likewiſe groan, 
is the Structure of Trees, by which it appears, that unleſs there was ſome- 
thing to hinder their Natural Fruirfulneſs from being exerted, very few of 
em would be able to feed and ſuſlain a far greater Number of Men and 
Beaſts, than is now done by a great many, according to our preſent 
Experience : To ſpeak more clearly of this Matter, we ſee a powerful Ex- 
ample of the wonderful Structure of Trees; foraſmuch, as if the Branches 
of a Vine, and of ſeveral other Trees, whether cut off or growing ſtill to 
the Mother-Plant, when ſet in the Earth, will put forth both Roots and 
Branches ; as alſo, that the Roots of many ſuch, as Plumb-Trees, and 
others, will oftentimes raiſe a whole Wood of new Plants round about the 
Tree which they feed; from whence the Strength of a Tree increaſing its 
Fruits by new Plants, does manifeſtly appear. But not to treat of all in 
particular here, it is well known; 1. That each Branch of a Tree produces 
ſeveral Buds or Knots. 2. That each of theſe Buds has alſo the Power 
and Faculty of ſtill producing another Branch, which will likewiſe have its 
Buds or Fruits. 3. Theſe Buds muſt paſs for ſo many Wonders with every 
one that rightly contemplates them; foraſmuch as each of em, if they be 
fitted thereto, will grow up to a large and perfect Tree, which again will 
yield thouſands of other Buds and Fruits. The Modern Inoculation or 
Grafting of Trees, is a notable Inſtance thereof; for in this Caſe, as it is 
well known, a little lice or bit of the Bark, in which there is a Bud con- 
tained, is thruſt in between the Bark and Wood of another Tree, and ſo, 
if it grows, does commonly produce a perfe& Tree : And to the erd, that 
we may be aſcertained that ſuch a Tree does only proceed from the ſaid 
Bud, and not from the Trunk of that into which it was grafted, we need 
only obſerve, that the whole Branch will be of the ſame kind with that 
Tree from whence the Bud was ſeparated; nor ſhail we perceive one only 
Fruit or Leaf upon it that was peculiar to the Trunk. Thus, if an Abricot 
de graſted upon a Plumb, a Peach upon a Plumb or Abricot, and a Pear upon 
a Quince, &c. there will only proceed an Abricot from the firſt, a Peach 
from the ſecond, and a Pear from the third. Moreover, we are taught by 
the known Obſervations of Gardeners, that if the little Trunk of the Ino- 
culated Bud be pluck'd off, and the Cavity that was made in the Bark re- 
main unfilled up, the ſaid Inoculation will not grow on, altho' the Tree 
ſhould be ſtrong enough. I will not now ask an Atheiſt, as one might 
ſiſtly do, whether any reaſonable Man can imagine that the Structure of 
theſe Buds (each of which compriſe the whole Tree in little, and which 


Tree is produced, and as it were rolled out by the increafing and W 
PSY 
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Saps) could be formed by Chance, and without a Wiſdom which had it 
view the Growth of Trees, Branches and Fruits? And for the farther Cos. 
viction of an Infidel, and to prove from the foregoing Remarks about Buds 
only, that Trees are capable of producing vaſtly more Fruit than we now 
experimentally find, we need only ſuppoſe that the firſt Branch of a Grat 
will bear ten Buds in the firſt Year, and that each of thoſe in the follow. 
ing Year will yield a Branch with ten Buds, and fo on for twelve Year 
together, which is but a ſmall part of the Years that many Trees attain 
to ; there will be then found in the laſt or twelfth Year 1000,000,000,000; 
or a thouſand times a thouſand Millions of Buds upon the ſame Tree, each 
4 which, according to the Nature of Trees, will produce one or more 
ruits. 

It muſt not be here objected againſt us, that ſuch a Tree which pro- 
duces Branches trom all its Buds, would become a thick, cloſe and confuſed 
Wood, inſomuch that it would be able to yield no Fruit at all; becauſe, 
belides that no Body can tell how the Growth or Increaſe of Trees would 
have been, in caſe they had been free from the Curſe, the Augmentatia 
only of the Length of the Branches between two Buds would have ſol ved the 
ſame. And it we ſhould ſuppoſe, for Argument ſake, and for a greater 
Conceſſion, that the three upp:rmoſt Buds of each Branch ſhould only be 
Wood-Buds, and that the ſeven undermoſt ſhould produce Fruit in theit 
Seaſon ; there will be after this manner likewiſe Air and Room enough 
between every Branch of the Tree; which after having ſtood twenty Years, 
without reckoning the Fruits of the intermediate Years, would be able to 
yield in the 2oth or laſt Year, a great many thouſand Millions of Fruits 
from ſo many Buds. 

Yea, that at preſent there are innumerable Buds that remain uſeleſs and 
fruitleſs upon Trees, may be ſeen by lopping the moſt and greateſt Bran- 
ches of one that is ſtrong and ſound ; where one ſhall ſee a vaſt Number of 
young Branches peeping out at ſeveral Places. Now that they cannot ſhoot 
out but at the ſame place where there were Buds firſt, may appear plain enough 
to any one that but takes the Pains of ſlitting a lender Branch througi 
its Pud lengthwiſe, by which he will be convinced, that in the Buds only 
are the Paſſages through which the Wood-Fibres or Veſſels can run out- 
wards. Beſides that, there may be many others that eſcape our Sight; 4 
on both Sides, in the Seam of each Branch where it is faſten'd to the Wood, 
there are two Buds that few People have obſerved : Which, if the Branch 
be cut acroſs, of the thickneſs of a Crown Piece, do almoſt always afford 
two Fruit-Branches; or only one on that fide of the Tree that the Perſon 
who cuts it has a Mind to produce it, eſpecially if with his Knife he cuts awi) 
the other Bud. | See La Quintinye, Part IV. Cap. XVII, and XXI.] 

They that would be informed of ſomething almoſt incredible concernits 
the Fertility of Trees, may conſult the Tranſactions of the Royal French 4 
demy, for the Years 17co, and 1701, where he will likewiſe find the ſan: 
proved as to Sorrel, Parſly, and other Garden-ſtuff, by a Calculation mai 
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d in Pants, and by counting the Seed found in each Branch thereof, and in par- 
Con WW ticular the wonderful Fruitfulneſs of a Grain of Wheat, in many Ears ex- 
Buds eding the Number of thoſe we commonly find produced thereby: But we 
nne «welt too long upon this Subject, and therefore ſhall paſs forwards. 
2 Sect. XXXV. Convittions from the foregoing Obſervations, 

Years To conclude ; Let any one who has read the foregoing Sheets, and par- 
attain Ntculatiy what we have quoted from the Tranſactions of the French Academy, 
2,000; Me vs whether he be not convinced that the Plants by their Structure are 
each Wlſiiſpoſed ro much greater Encreaſe than they really produce. Certainly the 


more WGentlemen, Members of the ſaid Academy, who ſo diligently and nicely ob- 

ſerve every thing, do own, that they are convinced and ſatisfied therewith, 
1 pro- ¶ iy uſhering in a new Diſſertation with theſe Expreſſions ; No Plant does ever 
nfuſed Nane to its entire Perfection, in compariſon of the Parts with which it is furniſhed. 
:caule, WI! See the Memoirs, 1701. p. 326. ] From whence the foregoing Objection 
would Wi; ſolved ; it appearing thereby, that altho' there were incomparably more 
tation Wen in the World, the Plants would be more than ſufficient for their Food, 
ed the Wi they were as fruirful as they are capable of being by the preſent Structure 
gteatet Nef their Parts. And it is alſo true, that there muſt be a Cauſe or Power in 
nly be Nature, whereby among ſo many thouſand Plants, in ſo many thouſand 


n theit Wears, there has been hardly one but what has been hinder'd from doing 
enough ¶ bat it ſeemed to be made for, that is, from putting forth all the Buds con- 
Years, ned in them, and the Fruit that ſhould proceed from thence. Now 
able to Wet an Atheiſt, or Infidel, ſhew us the Reaſon and the Neceſſity why this 
Fruits Wbſtrution ſhould have any place in Nature, notwithſtanding that the 


ructure and Faculty of all Trees does unqueſtionably tend to the contrary. 
f any Body ſhould pretend to aſcribe this ro any defe& in the Sun, Air or 
ith, it would be very probable, that in ſo many Climates and Soils there 
night at leaſt one Tree have been found capable of exerting all that Fruitful- 
eſs to which its natural Structure had diſpoſed it. But this not being ſo 
iy where, it muſt be owned, that the thing itſelf ſhews, that thoſe who 
hrougl Weduce it from the Curſe of an angry Go p, as his Holy Word has taught us, 
Is only Wi furniſh us with an Argument that gives the greateſt Light to that which is, 
un out: gad would otherwiſe remain obſcure to every Body, tho' it ſhould not be 
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ght ; * Nlowed to be true. However, that which can be by no means denied, is, 
Wood, Whit that Sentence which was pronounced in the beginning of the World, has 
Branch en hitherto undeniably and inceſſantly executed; and that ſo illuſtrious a 


; afford Nin, who had ſo much Honour to loſe, as the Writer of the Holy Scriptures, 


Perion Nhat have had more than a Humane Certainty of what was afterwards to 
ts a pen in Nature, who durſt, with ſo much Aſſurance, foretell a thing that 
] _ Wi likely to be oppoſed by all Men of Judgment and Underſtanding, 
1cervi' Bin the beginning of the World to this time: For *tis beyond all doubt, 
uch Aide at ſo long as the World has laſted, every Man that has concerned him- 
he 7 I in the leaſt in the Buſineſs of Agriculture, has exerted his ntmoſt Di- 
In _ ice to find out Methods to increaſe the Fertility of all uſcful Plants, and 
1d ore BB minim the ſame in the hurtful ones. | 

Plants, S ECT 
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Sec r. XXXV. Of Sea- Plants. 1a 


No w it ſeems proper that ſomething ſhould be ſaid here about the Nam 
that grow at the Bottom of the Sea, of which they that would ſee a brig 
Account, may find it in the Tranſactiom of the French Academy for the Yew 
1700, where it will appear like ſo many Wonders, to fee them ſpringing gy 
ot ſomething that has no reſemblance of Roots, and in Places entirely u- 
fruitful ; foraſmuch as being formed of a ſmooth, flat, roundiſh Body, with 
Parts like Leaves, without any Appearance of Fibrous Roots, they adhere 
to Rocks, Stones and Shells, and other hard Bodies, thro' which there doe 
not ſeem the leaſt Sap to be conveyed tor their Nouriſhment. Mr. Tu 
ne fort reckons up four ſeveral Kinds of this Sort of Plants in the abovemer 
tion'd Place, | 

Now that which is to our purpoſe in this Matter, is, that in order tg 
convince thoſe that deny the Divine Perfections, that Plants are neither 
produced by Chance, nor by any ignorant neceſſary Cauſes, the Great Crez 
tor thereof has been pleaſed to ſhew hereby; Firſt, That whereas all other 
Plants ſeem abſolutely to require to live in Air, his unlimited Power, which 
only operates according to the Council of his own good Pleaſure, will not 
be bound by ſuch Laws; cauſing for that very End certain Plants to grow 
and live in the deepeſt Bottom ot the Sea, where all others would certainly 
die. And, Secondly, to ſhew that mere Chance can have no place here, H 
has furniſhed them with all the Inſtruments that are requiſite for the Growth, 
Production, and farther Structure of a determinate Sea-Plant. The ſame 
Proof has been likewiſe uſed above in the Compariſon between Fiſhes and 
other Animals that live in the Air: and it appears from both, that this Wik 
dom is not confined either to Number, foraſmuch as the Fiſhes and Set 
Plants are innumerable ; nor to Kind, ſince there is ſo great a Variety d 
both; but that it does all things for its own Glory, and in Conformity to ut 


own Pleaſure. 


S:cr. XXXVI. Convittions from all that has been ſaid above, 


Now to draw a Concluſion from all this, and to ſee what thoſe Mathe 
maticians, who ſtand in the firſt Rank among the Enquirers into Natuts, 
have thought upon theſe Matters, we cannot do better than to quote ths 
Expreſſions of Mr. Huygens in his Coſmotheoros, p. 18, and 19. No Body, | 
think, will deny that there is ſomething greater and more wonderful in the Struttuth 
Life, Manner of Growth, and Production of Plants and Animals, than of Ifeldj 
and inſenſible Bodies; tho” theſe latter may be more remarkable for their Magnitudh 
ſuch as Mountains, Rocks, Seas, and the like. Moreover, in both thoſe kind 
Animate things, the Glory of the Divine Providence and Wiſdom appears 
more differently and eminently. For tho a Diſciple of Democritus, or of Cam 
lius, ſhould perhaps ſay, that in order to ſbeu how every thing that we ſee both 
Heaven and Earth has acquired its Exiſtence, nothing more is neceſſary than Atoms 
little Particles of Matter and Motion; yet he will in vain endeavour to apply 
Same to Plants and Animals, nor be able to bring any thing probable from ry 2 
* 


N 


4% in 


57 


vg 
D 6) 


— Fig 


U 


* 

- n 
. 
er © 4's; 


SA 9 0 
3 2 1 ? 
D | 


The Religions Philoſopher. 397 


| Exiſtence and Structure Since it appears but too Plamly, that ſuch things can ne- 
wr proceed from a fimple and accidental Motion of Bodies, foraſmuch as all things 
ve found therein to be adapted to certain Ends aud Purpoſes, with the utmiſt Fre- 
IIe and penetrating K uowledge of the Laws of Nature and Mathematicks ; to ſay 
hing of the Wonders of their Preduction. 

| thought this Paſſage, of which kind I could have produced many more 
from great and good Philoſophers, very proper in this Place; Fiiſt, Be- 
Fuſe an unhappy Atheiſt might learn from hence how vain that Expectation 
is wherewith many of em are wont to flatter themſelves, name'y, Thar 
Men of the greateſt Judgment have entertained the ſame Sentiments with 
them : Since we here meet with ſo famous a Naturaliſt, and one ſo highiy 
eleemed by the learned World, with whom few of theſe Infidels can have 
the Confidence to compare themſelves, ſpeaking after a manner entirely dit— 
ferent from their ill-grounded Opinions of the Divine Wiſdom and Provi- 
dence. Secondly, Becauſe what we have juſt now quoted, ſhews with how 
much reaſon Atheiſm ought to be ſuſpected by itſelf of Error and Falſity, 
fince we ſee ſuch great Mathematicians openly acknowledging that which 
an Infidel muſt deny, if he would quiet his own Mind. Thirdly, Every 
one that has read this Book of Mr. Huygens, muſt likewiſe own, that he does 
herein make a very careful Difference between what can be proved True, 
nd that which is Uncertain, and can only paſs for mere Conjefure : Since 
this great Mathematician expreſly declares, that he would not have ſeveral 
gf the Opinions which he there propoſes, to be received for more than Gueſ- 
ſes and Uncertainties. 
Now let an Atheiſt examine himſelf whether he can by far alledge ſo 
nuch Probability for his Sentiments, as is to be found in theſe CorjeRures, 
and let him compare the one with the other. 
This worthy Author (that we may carry the Compariſon yet faithzr) 
lays down in his Coſm»theoros ſome ſettled Mathematical Truths, and which 
Experience has render'd certain; and ſhews how his Conje&ures may be 
made to agree therewith : Now what has an Atheiſt ever done like this, 
who never could advance any other than his own ſimple Notions for a Foun- 
lation to his Sentiments ? 
Moreover, if Mr. Huygens ſuppoſes, that it cannot be proved to be impoſ- 
ible in Nature, that there is Land and Sea-Animals, Plants, and the like 
In the Planets ; he ſhews likewiſe, by an undeniable Experience, that ſome- 
thing analogous is found upon this Globe. On the contrary, an Atheiſt 
maintains, that ſuch ſurpriſing Maſter-pieces, as Animals and Plants are 
produced by Chance, at leaſt without the Wiſdom of the Maker; in 
which, however, ſo many well adapted Inſtruments, and ſo many different 
Motions, all ſerving to the ſame Purpoſe, are to be ſeen : Notwithſtand- 
ne which, he has never yet been able to ſhew any thing like them in Works 

much leſſer Skill and Artifice, ſuch as Watches, Mills, or even in the 
Imple Structure of Houſes and Chambers, which for the number of Inſtru- 
tents and multiplicity of Motions, fall infinitely ſhort of any living Crea- 


tare or Plant. x 
3 Hh h Finally, 
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Finally, Notwithſtanding all theſe things, this Gentleman confeſſes all j; 
Speculations to be no more than Conje&ures; whilſt the Atheiſt, that carr k 
advance near ſo far, and who has the analogous Experiments perfectly a2 
him, will have his Notions paſs for irtefragable Truths, even with the Dan 
ger of everlaſting Miſery. ] 


COp* A, 2 
* 7 


CONTEMPLATION XXIV 


| N 

Of the Viſible Heavens. hy 

ad 

the 
Stcr. I. Tranſition to the World in General, and to the Heavenly Bodies in Pa rage 
ticular. | W whi 
'T O aſcend now to that wonderful Structure of the glorious Heavens, and MW ding 
to ſhew from thence in a molt convincing Manner, to all ſuch as ſtill oo 
and 


doubt whether there be a Creator and Ruler of the Univerſe; there ſhould 
ſeem nothing more to be required, than to lift up our Eyes, and only to Con- 
template the Firmament without Prejudice, and therein the incredible Great- AL 
neſs of that unmeaſurable Space, and of the Lights that are placed in it; ad f tt 
beſides, the wonderful Splendor of them all, the particular Influences which to L 
the Sun and Moon, among others, have upon our Globe, their unſpeakable 
ſwift Motions, hardly to be comprehended by human Imagination ; and in the { 
the whole, the juſt and cxact Obſervation of fo many Laws and Ways to 
which ſuch a number of Bodies have been ſubject for ſo many Ages, through !“ 
| ſuch vaſt and unknown Spaces, and with ſuch a terrible ſwift Motion as far MW 18 0 
exceeds that of a Cannon Bullet, and without being in the leaſtwiſe conſcious WM ® A 
thereof themſelves: And this ought certainly to make an Atheiſt acknowledge, Ar 
in caſe no Adorable and Powerful Dire&ion had place in all theſe matters, AZ, 
and theſe Bodies, with reſpe& to their — — and Velocity, were only 
moved by Chance, that they might likewiſe fall foul upon, or run againſt each Sp 


other by the ſame Chance; and therefore that it would have been much bet- 2 

ter for him never to have been born, than to live in a continual Fear, that 1. d. 

ſomething like this ſhould happen to the Earth, which is his Dwelling- place wm 
SFr. II. Conviftions from the Sight thereof. | _ 


Ax tho? one ſhould not carry one's Thoughts ſo far; let an Atheiſt fup- WM |. .; 
poſe (to make-uſe of the emphatical Proof produced by Cicero, in his Book ot of the 

| the Nature of the Gods) that from the Beginning of his Life he had been always this u 
| ſhut up in the Cavern of a Mountain, in which he had feen no other Lights wo unc 
than little Lamps, nor no other Colours than thoſe of diſagreeable Rocks; bak. 


and that he ſhould at laſt, through a Crack in this Mountain, or by any other Wl that t 
* | : means 


all his 
cannot 
againſt 
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neans come to look up into the Air, and have a Sight of that Fire- Ball, ſo full 
if Luſtre and Beauty, the glorious Sun moving in the Heavens, and not only 
alightening and warming this whole viſible Globe of the Earth, but like- 
viſe rendering it fruittul, and capable of ſupporting both Men and Beaſts ; 
1nd beſides all this, ſhould ſee the lovely Green ot Trees and Fields, and, 
he charming Colours of ſuch a Number of different Flowers; could he help 
being exceedingly ſurprized and amazed, and forbear thinking how un- 
conceivably Great and Glorious the CREATOR of all theſe Things 


muſt be ? 


Secr. III. The Sun proved to be bigger than the Earth, by the Eclipſes. * 


Now how ſtrong and irrefragable a Proof ſoever may be drawn from 
the mere Contemplation of the Heavens, that it muſt have been a Great 
ind Adorable CREATOR by whom theſe noble Bodies, and particularly 
the Sun, has been made, and by that means, ſo many Benefits and Advan- 
ages daily communicated ro this our Globe ; yet there is a great Error, 
which has hinder'd almoſt all Men from judging of theſe Matters - accor- 
ding to Truth : It is that childiſh Prejudice which cauſes us to look upon the 
dun to be a Body of the Dimenſions or Breadth of about a Foot, or a Foot 
and a half at molt. 1 

But thoſe who know by the Eclipſes of the Moon, that the Shadow 
ALZ (Tab. XX. Fig. 2.) which the Sun D G, by ſhining upon one Side 
of the Earth, caſts on the other Side, grows continually (mailer from A Z 
to L, and runs out to a Pyramidal or Conical Figure A L Z, the Point or 
Vertex of which is at L, may, without knowing much of Opticks (whereby 
the (ame is proved) quickly infer, that the Sun D G is much greater than 
the whole Globe of the Earth; for if the Sun were in its Diameter only as 
equal to the Globe of the Earth A Z, it is plain that the Shadow, be- 
ing then equal at A M NZ, would be every where, or at MN, as big as 
at AZ, and always remain ſo. A 

And in caſe the Sun's Diameter were as aa, leſs than that of the Earth 
AZ, it is plain enough that the Shadow of the Earth would become con- 
tinually larger towards P O, and farther. 

So that fince it appears, by undeniable Obſervations in the Eclipſes of 


the Moon, that the Diameter of the Shadow at the Diſtance of the Moon, 


is not equal to that of the Earth, nor becomes bigger when farther from 
it, but that growing continually leſſer, it makes the Pyramid A L Z, it will 
entirely ſatisfy thoſe that underſtand this, that the Sun D G, is bigger than 
the Earth A Z. 

The Knowledge of this may perhaps in ſome manner deliver People from 
the aforeſaid chaldiſh Prejudice, and raiſing their Aſtoniſhment at the Power 
of their Creator, make them conſider the Sun in its true Magnitude. But 
this will be done much more effectually, when they know that, according 


to undoubted Aſtronomical Obſervations, we may ſafely ſuppoſe the Sun to 


be above a hundred thouſand times bigger than the Earth. I know very well 


that this will appear altogether incredible to thoſe that are unexperienced in 


Hhh 2 Aſtronomy ; 


390 The Religious Philoſopher. 
Aſtronomy ; iſt, Becauſe the Antients have not allowed the Sun to be 
more than 166 times bigger than the Earth, and ſome not ſo much. 24h, pe. 
cauſe the Diſagreement among the Aſtronomers themſelves, concerning the 
Sun's Magnitude, is the Cauſe that their Concluſions have little or no Weight 
with ignorant Perſons. | 

To remove this Stumbling-block, we ſhall endeavour, as far as the Be- 
vity of this Diſcourſe will permit, to ſhew the Certainty of what has been 
advanced; and tho' we can't eaſily know the exact Magnitude of the Sun, 
yet it will appear plain enough, that a Hurdred Thouſand Globes of the 
Earth being pur together, will not be larger than the Pody of the Sun. Bur 
they who know this by the Principles of Aſtronomy, may paſs by the fol. 
lowing Demonſtration, and proceed to Set, IV. 


Sect. IV. The Magnitude of the Sun, proved from Aſtronomy. 


A Brief Demonſtration of the Foundation of the Aſtronomical Conclufions about 
the Magnitude of the Sun. 


T ar the Aſtroncmers in their Calculations of the Bigneſs of the Sun, do 
proceed upon the ſame Principles and Foundations, as the Geometricians in 
meaſuring the Height of a Tower, a Hill, or the like, is obvious to all that 
underſtand any thing of Mathematicks. For which cauſe we may be equally 
certain of the Concluſions: of the former as of the latter, provided that 
the Aſtronomers can make their Obſervations as juſtly and accurately as the 
Geometricians. 

To prove this Aſſertion a little more clearly: 

I. They take the Semi-Diameter of the Earth A B (Tab. XX. Eg. 1.) 
ſor Unit, in order to determine the Sun's Magnitude B G, with reſpect to 
the ſame. 

II. They obſerve, after different Manners, (which we ſhall not here dee. 
ſcribe) the Angle A C B, which is made at the Center of the Sun C, and 
takes in the half Diameter of the Earth AB This they call the Angle of 
the Parallax, becauſe, if we look along the Lines A C and B C, which make 
this Angle (and conſequently from the Superficies of the Earth A, and from 
its Center B) to the Center of the Sun C, the ſaid Center C, ſeems to co- 
ver the Point I, to thoſe that look at it from A, and the Point F in the 
Heavens K L, to ſuch as look at the ſame from B. This Difference of git 
they call the Paralax ; and foraſmuch as the Angle A B C is thereby detcr- 
min'd, they are uſed, for Brevity ſake, to call this Angle the Parallax : And 
when they have found this Angle A C B at any Height of the Sun above 
the Horizon, they compute how much it amounts to when the Center ol tbe 
Sun C is in the Horizon AI; and this they call the Horizontal Parallax. 

III. This Angle was firſt obſerved from the Antients down 02 Min. oo . 
to Tycho Brahe, to be about _—— e OY  Y 

But by Longomontanus, a Diſciple of Tycho Brahe, reduced to 02 Min. 40 &. 

And laſtly, by Kelper, after various Obſervations, —_— 1 Min. oo K. 
reduced to —————— . — 
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IV. Afrerwards another Method of Obſervation being found out, which 
925 not liable to ſo great Miſtakes as the former, to wit, by the Moon's Di- 
luce; 2 has found, that the aforeſaid Angle does not exceed 30 Sec- 

half a Minute. 

"And this is alſo counted a great Conceſſion, ſince, according to Mr Whiſton, 
it docs mak exceed 25 Seconds, 10 Thirds, And Wendelinus brings it yet down 

0 15 Seconds. | 
| v There is another Method brought into Practice by Monſieur Caſſini, 
nd Monſieur De la Hire in France, by Mr. Flamſtead in England, and other 

eat Men elſewhere ; to wit, by Teleſcopes arm'd with Micrometers, where- 
by, without any Danger of falling into ſo many Miſtakes, the ſaid Angle 
4 CB may be obſerv'd with the urmoſt Exactneſs, in caſe it can bear, by rea- 
ſon of its Smallneſs, any Determination by us that dwell upon the Earth. 

From whence the ſaid Angle is computed by Flamſtead, (vid. Whiſton. 
lreleft. Phyſ. Mathem p 276.) by Caſſini, (vid. la Hire's Tab. Aſtron. p. 8.) by 
Sir Iſaac Newton, (vid. Gregory Aſtron. p. 336.) to amount to but 10 Seconds. 

VI. From all which 'tis plain, that in Proportion, as the Means have be- 
come more certain, and the Inſtruments of meaſuring more exact, it has been 
obſerv'd, that the Angle A CB of the Parallax of the Sun, has conſtantly - 


grown leſs and leſs. 


And therefore that theſe abovemention'd Differences, that have occur'd a- 
mong the Aſtronomers, have only proceeded from the Moderns uſing better 
Methods, and more exact Inſtruments than the Ancients; but they are by no 
neans to be accounted Diſagreements, as ſome unskilful Perſons have called 
them, ſince the Antients have only ſhown thereby how far they had attain'd, 
ind the Moderns, how much farther: And this is the more remarkable, be- 
cauſe the ſaid Differences have only been found between the Antients and the 
Moderns ; but ſo far as they occur between Ancients and Antients, and Mo- 
derns and Moderns, that have made uſe of the ſame Methods and Inſtruments, 
they are hardly worth the naming. | 

VII. Now to proceed. Since Aſtronomers have found in the Triangle 
ABC the Side AB, or the Semi-diameter of the Earth, with the Angle of 
tie Horizontal Parallax of the Sun A CB; and knowing that the Angle BAC 
Ka right, when the Center of the Sun C is in the viſible Horizon AI, they 
hre found in this Triangle, two Angles and one Side; where ore, by Trigo- 
=, they may find out the Line BC, or the Diſtance of the Sun from 

arth, | 

VIII. Now this Diſtance B C of the Sun from the Earth being known, 
which is likewiſe one Side of the Triangle B DC, they till ſeck for two 
angles in the ſame, they being here neceſſary to compute the Semi- diameter 
the of the Sun D C. | 

IX. To find this, they obſerve with their Inſtruments (which, by the way, 
exceed very much in Exactneſs thoſe of the Antients) the Angle DB G, con- 
tuning the whole viſible Breadth of the Sun, and this they term the Apparent 


The 
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The half whereof is the Angle DBC, or the Apparent Semi-diamety of th 
Sun, ſo called, becauſe it contains the half of its Diameter. : 

X. There has not occurr'd, in the Courſe of Ages, fo great a D. fference 
this, as in that of the Parallax; and conſequently likewiſe according to the 
three times, which we have remark'd among the Obſervers before about he 
Parallax, (when the Sun is in its middle Diſtance, that is, between the fartheſt 
from, and neareſt to the Earth) the apparent Diameter of the Sun, or the 
Angle VB G, is computed by 


Ptolemy, to be — rt — 31 Min. 0% 
Copernicus, at about — 32 Mi. 45 K. "We 
Tycho and Longomontanus — — — 31 Min — 5 
Ricciulu — | * — ——— 31 Min. 56 K. 4 
Huygens —— 1 n 7 0; 0. X 
Newton, who much approves the Obſervation of Caſſini 8 g Me 
and Flamſtead — - 32 Min. 15 K — 
La Hire, about — 232 Min. 11 C. hy 


XI. So that the higheſt Computation of the apparent Diameter amounts to the $ 
32 Min. 45 Sec. and the loweſt being but 30 Min. and 30 Sec. the Difference * 
is no more than 2 Min. 15 Sec. the half of which being taken for the Angle 
9 produces only a Difference of 14 Min. that is, about Part of e gan 
whole. 

XII. Whereas the greateſt Parallax being of 3 Min. and the ſmalleſt but dd po 
6 Sec. the former is above zo times bigger than the latter, as we have fue din b 
above by Numb, III, IV, V. ** 
XIII. And from hence it is manifeſt, that the Variety of the Obſervation c, . 
in the apparent Diameters may produce ſome, tho' but a very ſmall Diff. Coon 
rence ; but in the Angle of the Parallax, it will occaſion a very great one H dame 
the Magnitude of the Sun. 

XIV. Finally, foraſmuch now that in the Triangle DB C, is found the... 
before-given Side BC, or the Diſtance of the Earth, and the haif apparent Wl yp 
Diameter of the Sun, or the Angle DBC; and moreover, the Angle BDC Hu t 
being a Right Angle, becauſe the Line B D touches the Circle D O G at U. 
it follows, that in the ſaid Triangle DBC, there are found two Angles c dame. 
one Side, whereby the third, DC, or the ſought for Semi- diameter of the ui A 
may be found. 

XV. We might now, after this manner, from theſe and the preceding Cor 


ceſſions, compute, firſt the Diſtance of the Sun from the Earth B C, and ae: xx 
wards the Bigneſs of its Diameter DC. But ſince our View here is on) l 550 
ſhew the Magnitude of the Sun, and the Difference thereupon between the hardly 
Old and Modern Aſtronomers ; but not ſo much to enter into any Diſcuſ08WF;..;, 
of the Diſtance thereof, we ſhall make uſe of a more conciſe Method, which Matter 
is nevertheleſs attended with a Mathematical Certainty, and will be obig 9, 
to ſuch as are experienced in Geometry. | ol en 
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And this confiſts in the following Proportion, or Rule of Three; in which 
we ſhall uſe the Angles A CB and DCB in the ſtead of their Sines, which 
deed will be molt agreeable to Geometrical Exactneſs; bur becauſe there re- 
{ults no conſiderable Difference from it, and yet the Calculation is much more 


393 


:onverient, we ſhall uſe it as other Aſtronomers have done. 


And thus it pro- 
ceeds: ; 


As the Angle A CB, or the Horizontal Parallax of the Sun: Is to the Angle 
DBC, or the apparent Semi-diameter thereof : : So is the Earth's Semi-diame- 
ter AB: To the Sun's real Semi-diameter D C. 


And this Rule does not only obtain with reſpe& to the Sun, but likewiſe to 
al other Heavenly Bodies whatſoever. 


; Minutes, and the half apparent Diameter 15; Min. the Semi- 
diameter of the Sun 1s greater than that of the Earth A B,— 

And theſe Numbers being cubed, (foraſmuch as Spherical | 
Bodies are to each other as che Cubes of their Semi-diameters 0 138 times. 
the Sun is bigger than the Earth — 

XVII. According to Ricciolus, the Parallax 30 Seconds : Is to 
the apparent Semi diameter 15 Min. 58 Sc. :: As 30: To 958 
Fonds, or 1 to 311; and conſequently the Semi- diameter 
of the Sun DC 1s greater than that of the Earth AB. — 

This being multiply'd cubically, makes the Globe of the 
Sun bigger than that of the Earth above — 

XVIII. According to Sir Jaac Newton, the Parallax 10 

96} times. 


XVI. So that according to Tycho, taking the Parallax 
51 times. 


( 3115 times, 


31,000 times. 


Kr.: Is to the apparent Semi-diameter 16+ Min.:: As 10 


ond: : To 9677 Seconds; and conſequently the Sun's Semi- 

diameter is bigger than the Earth's ——— 

And this being multiply'd cubically, the Body of the Sun 

exceeds that of the Earth about — = 

XIX. Finally Ia Hire's Proportion requiring 6 Seconds Paral- , 1 
; 160 ti mas. 


— — — — — 


goo, ooo times. 


lax, they are 16 Min. 5 Sec. apparent Semi-diameter : : As 
Kr.: To 9657 Sec. or 1 to 160!:; accordingly the Semi- 
diameter of the Sun is greater than that of the Earth 

And by cubing this Number, it appears that the Sun ex- 
reds the Earth's Magnitude at leaſt — — 


5 4. O00, ooo times 
XX. From all which compared with one another we may ather, 
Frſt, That the Semi-diamerers of the Sun have increa&d Ko full 5, or 

hardly 6; firſt to full 31, afterwards to full 96, and laſtly, to 260 Semi- 

diameters of the Earth; which, to thoſe that are not much vers'd in theſe 

Matters, ſince the Numbers are not great, may ſeem probable enough. 
dl, But that the Globe of the Sun itſelf ſnomd grow from hardly 140 

Mignitudes of the Earth, firſt to 31000, and afterwards on a ſudden no 


900,000,.. 


* | 
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oo, ooo, and laſtly, to the Size of four Millions of times greater tian the 
Globe of the Earth, is ſuch a ſurpriſing thing, that they who are rot uſed 
to theſe kinds of Calculations, muſt needs judge it impoſſible, and think 
that altho' all that has been ſaid about the Semidiameters were true, * 
this would appear a Miſtake in Aſtronomy : But every one that underſtand; 
Geometry, knows that one is as ſure as the other. 

So that we now ſee finally, that this Increaſe and Difference of the Sun 
Magnitude, manifeſting itſelt in the Sequel of Time, was principally and 
moſtly occaſion'd by the continual Diminution of the Angle of the Parallax, 
ſince the {mall Diverſity in the apparent Semidiameters might indeed contri 
bute ſomething, but yet very little thereto. But irs amazing Magnitude 
is now particularly to be aſcribed to the Cubical Multiplication of the teil 
Semidiamiter thereof. | 

XXI. Since therefore all that has been advanced, carries along with it: 
Mathematical Certainty in the manner of computing, it remains only to be 
inquired, whether the lateſt Attronomers have likewiſe rightly obſcrved that 
the Angle of the Parallax is ſo ſmall, which we ſhall leave to the Study of 
thoſe that think themſelves concern'd therein ; foraſmuch as the comparing 
the three Ways that were in Uſe from the Times of the Antients to Thc 
Brahe, and from him in the laſt Age by Riccoluu, Wendelinus, and others 
and now by Mefliecrs Caſſini, Flamſtead, and la Hire, would prove too great 
a Digreſſion, and take up too much room here. 

This is certainly true, and obvious to all that underſtand the Science of 
Aſtronomy, that the Antients, according to their own Confeſſion, could 
hardly be certain to a Minute in their Ooſetvations of the Heavenly Bw 
dies, even with their largeſt Inſtruments; and that the following Methods 
have had great Advantages above the former, both in proceeding more cet. 
tainly, and in coming much nearer ; becauſe that the Angle, which was ne 
ceſſary to them for computing the Sun's Diſtance, was ſo much greater, com- 
priſing the whole Space between the Moon and the Earth, which is about 
ſixty Times as large as the S:midiamiter of the Earth, of which the Anti 
ents were obliged to make uſe, which renders the Miſtakes of the latter i 
their Obſervations ſo much leſs than thoſe of the former. But the Moder, 
by the help of their Teleſcopes and Micrometers, ſeem to have brought thi 
Science of Aſtronomy to as great a Perfection as it is poſſible for Men to 
do, making the Firmament itſeif ſerve them for a Quadrant by the mean 
of the aforemention'd Inſtruments and proper Pendulum-Clocks; and {6 
with no leſs Certainty than the former, they are able to make their Obſeris 
tions to a few Seconds. | 


Stcr. V. It may be ſhewn, with ſufficient Certainty, that the Sun is above 100,000 
Times bigger than the Earth. 


Bur if the Parallax of the Sun does ſtill remain immenſurable to thok 
Ob'ervers that can meaſure every thing with ſo much Exactneſs, eſpecial} 
if tl ey endeavour to meaſure it about the neighbouring Planets, Mar 
Venus, which (if their Diſtance alſo do not hinder) have Parallazes 2 
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ter and more capable of Obſervation, and then make their Calculation 

of the Parallax from the Sun's and Planers Diſtances, (the Ratio whereof 
is better and ſufficiently known to them) it may be inferr'd, that it conſiſts 
of 2 very few Seconds or leſs, if they obſerve and diſcover it after this Man- 
der. And therefore that we may conclude upon juſt and true Principles, 
that altho* theſe Magnitudes which the preſent Aſtronomers do aſcribe to the 
gun, can't be ſo nicely determin'd, by reaſon of the Smallneſs of the Pa- 
allax (as all of em, even the chicteſt, allow, and whereof I could produce 
many Proofs) nevertheleſs the ſame muſt be unconceivably great. And in 
ce we ſhould not admit of the 160 Semidiameters of Ia Hire, and conſe- 
quently of the Magnitude of the Sun above four Hundred Thouſand times 
bigger than the Earth, yet we can't think thoſe of Mr. Huygens ſo much to 
exceed the Truth, who makes the halt Diameter of the Sun equal to 110 
of thoſe of the Earth, and its Mæꝑnitude conſequently 1.33 1,000 more than 
that of the Earth; which as, it is eaſy to compute, does require a Parallax 
ofeight, or near nine Seconds. | 

Or we may come yet nearer, and take the Calculation which Sir Jſaac 
Newton makes uſe of in his Theory of the Moon, which ſuppoſes the Sun's Se- 
nidiameter to be 961, and its Magnitude to be 900,000 Globes of the 
Eatth. Yea, if we take that of Flamſtead and Horrox, of about 12 Seconds 
(vid. Newton Princ. Mathem. p. 414 ) which is twice as large as Mr. /a Hire's ; 
ve ſhall find yet more certainly, that no conſiderable Error is committed in 
aſcribing too great a Magnitude to the Sun, tho' that includes in its Semi- 
_ above 80, and in its Magnitude above 500,000 times that of th 
urth, | 
Wherefore, ſuppoſing (as we have done Se. III.) that the Sun is 109,000 
4 big as the Earth, we may be ſufficiently aſſured, that we rather make it 


too (mall than too great; ſince the Parallax in this Caſe of about 21. is at 


leaſt bigger than 20 Seconds, and admitting with Sir Iſaac Newton, the 
apparent . Semidiameter to be 16; Minutes, we find the Sun's real Se- 
nidiameter to be barely 46'. And that no Error is committed here in 
lowing too much to the Sun, as appears from hence, That the Obſerva- 
tons (as Sir Jaac himſelf owns in the Place above) of Kepler, Ricciolus and 
Wandelinus don't allow the Parallax to be much greater than 20 Seconds; 
o they have not us'd the accurate Method of Caſſini in their Obſervations, 
which renders this Parallax yet much ſmaller. 

Again, becauſe (as appears by Se. IV.) Wendelinus himſelf, after his Me- 
makes it x5 Seconds, which is ſo much leſs than 20. 

Laſtly, The Teſtimony of the ſo often prais'd Sir Iſaac Newton, is of great 
eight in this Place, who making the Parallax to be 20 Seconds, ſays, That 
e chooſes rather upon that Occaſion to make it too big than too little; 
Mereby he does not obſcurely inſinuate, that, the ſame ought really to be 
len ſomething ſmaller. 

From whence then it again follows, that the Diſagreement between the 
It and the laſt Aſtronomers does not prejudice the Truth of the Conclu- 
ns of the latter, about the — the Sun's Magnitude ; and that 
38 17 
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it is not too great a Conceſſion to allow it to be at leaſt 100,000 times 3 


big as the Earth. | 


Sect. VI. Conviftions from the foregoing Obſervations. 


To reſume then the thread of our Diſcourſe : Can it now be imagine 
that ſuch a dreadful Globe of Fire, which is above 100,000 times bi get 
than our Earth (and one might more truly ſay above a Million of times 
according to the aſoreſaid Lemonſtration) has been produced by mere 
Chance, and tor ſo many Ages continued to diſcharge thoſe great Funki. 
ons, of which all the Inhabitants of the Earth are daily ſenſible ? And can 
any one perſwade himſelf that a Sea of Fire of ſo aſtoniſhing an Extem, 
could have been contained within its Bounds, and in the Order and Stats 
we find it in, without the continual Direction of a great and wonderful 
Power and Wiſdom ? Whereas there is no Matter known to Mankind, 
which, with reſpe& to us operates with more Fury, and, if it be in any 
Quantity, more ungovernable than Fire, of which there comes down to us 
daily (as the Burning-Glaſſes prove) ſo much from the Sun, either in, or 
with the Light thereof. And ought pot the Hypotheſis, that Chance, (ot 
ſomething elſe that is entirely ignorant of its own Actions, is the produdtive 
Cauſe of the Sun) makes every one, even the boldeſt Atheiſt himſelf, lite 
in a perpetual Fear that by ſo continual a Motion and Raging of ſuch a 
unconceivably great Quantity of Fire and inflamed Particles, or ſomething 
or other, by the Deſcent of a much greater Quantity at once of this Matter 
from the Sun, along the ſame Way in which its Rays proceed at preſent, 
every thing might be ſet on Fire on the whole Globe; or that the Sun ha- 
ving conſumed the Food of that Fire, might change its Nature, and ceaſe 
to communicate its Warmth and Light to us; by which Means the who 
Earth would be turned into the molt diſmal Dungeon that any one can pol. 
ſibly conceive. How much more eafie then and happy do theſe Men live, 
who acknowledging the Maker thereof for an Almighty G o Þ, and their 
Gracious Benefactor, know that every thing, and even this dreadful Globe 
itſelf of Light and Fire, can only ſtir and more according to the Good 
Pleaſure of Him that is the Lover of Mankind; and who, to deliver us 
from ſuch a well-grounded Apprehenſion, has declared expreſly in his holy 
Word, Gen. viii. 22. That whi'e the Earth remaineth, Seed-time and Har, 
and Cold and Heat, and Summer and Winter, and Day and Night ſhall not ceaſe; 
which Promiſe has been made good for ſo many thouſand Years. 


Szcrt, VII. The Sun's Diſtance from the Earth. 


Now if we paſs on from the Magnitude of the Sun (of which I hopt 
thoſe that underſtand what has been already (aid are fully convinced) to 
Diſtance from the Earth, to the end that we may likewiſe therein ret! 
thoſe miſtaken Notions, which even from our Childiſh Years we have cot 
ceived about it, and which we can ſcarce fancy to be more than the Space 
of a Mile from us, an unlearned and unexperienced Perſon will not be lel 


aſtoniſhed than he was before, when he hears us declaring, that we 1 7 
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make too large an Allowance for the Sun's Diſtance, if we maintain for a 
certainty, that it amounts to above 1000 Semidiameters, or half Thick- 
elſes of the Earth. ; 

That the Sun is very far from this Globe, may be proved by the Sun- 
Nials and otherwiſe, which we ſhall now paſs by, only ſhewing, as we have 
done before in Sec. IV. that the Diſagreement of Aſtronomy, with reſpect 
o the various Diſtances of the Sun, are only occaſioned from hence, that 
e Moderns are furniſhed with ſo much better Inſtruments or Methods for 
obſerving the Sun's Parallax than the Ancients; ſo that the ſmaller this 


continually appears to be, ſo much the greater is the Sun's Diſtance from the 


rth. 
10 ſet this Matter in a clearer Light, for the Benefit of thoſe that are 
not Skill'd in Aſtronomy. 

Let the Semidiameter of the Earth, A B, Tab XX. Fig. 3. (as in Sec. IV. 
Numb. VII.) be taken for an Unit, the Angle of the Horizontal Parallax of 
the Sun AC B in the Triangle A BCA, being likewiſe known by Obſerva- 


tions: Then, finceBAC is a Right Angle, the Diſtance of the Sun from 


the Earth, or from the Line BC, may be eafily found by Right-lin'd Trigo- 
nometry : This Operation will be readily pertorm'd by ſuch as only under- 
ſand that Way of Computing. 


Suppoſing then A C B to be the Angle of the Parallax. 
With Tycho Brah? of three Minutes, we find the Diſtance B C 


conſiſt of Semidiameters of the Earth to the Number of TEIN 
With Ricciolus of 30 Seconds, barely — — — 70009 
With Newton, Caſſini, Cc. of 10 Seconds, B C, is full— — 20,000 
With Huygens between 8 and 9 Seconds, — 24;000 
And with La Hire of but 6 Second, to full— —— 34,000 
And if (as has been done before) we ſuppoſe the Sun to be 

100,000 times bigger than the Earth, a Parallax A CB will be 

about 20 Seconds (computing the apparent Semidiameter of they 10,000 


dan to be 324 Minutes) and the Diſtance from the Sun to the Earth. 
vill amount to Semidiameters thereof, —— | 


—_ EI >= 


Now ſince we can be aſſured from the ſo exact Obſervations of the greats 
ct Modern Aſtronomers, that the Parallax AC B is not more than of 20 


Minutes, we may conclude with the ſame Confidence as a Geometrician can 


meaſure the Diſtance of any two Places on the Earth, not indeed how 
great the true Magnitude of the Sun, and how far its Diſtance is from us; 
R _ be concluded by a Geometrical Certainty, beyond all manner of 
Ou ting : 

Firſt, That the Sun is one hundred thouſand times as big as the Earth. 


And, Secondly, That its Diſtance from us is nor leſs than tex thouſand Semi- 
"meters of the Earth, 


Tiiz SECT. 
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Scr. VIII. Convictions from the foregoing Obſervations. 
Now ſince it is indiſputably true, that if the Sun had been placed much 
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nearer to the Earth than we find it, nothing leſs could have been expected whi 
than a Total Conflagration thereof; and in caſe it had been much mor: Fer 
remote, the Earth would have refuſed to produce its Fruits for the Sup- he 
port of thoſe that dwell upon it. Can any one imagine again, that it is ] 
without Deſign, that this great and terrible Fire among ſo many numbetle( ſhou 
Places that it might have poſſeſſed in the great Space of the Univerſe, with enli 
reſpe& to the Earth, ſhould be fixed juſt there only, where it can cauſe ſo way 


much Good and fo little Harm to this Globe? Now if ſo unhappy a Phi- bee. 
loſopher (who maintains that the Sun has by meer Chance only acquired ; 
juſt that Place which is ſo uſeful and advantageous to the Earth, and al! 8 
that is upon it) be a Mathematician, let him compute how many Places (in B 
which the Sun might have been put by the ſame Chance) are to be found in it it 
the vaſt Convex of the Starry Heavens, and how many thouſand to one t aden 
would have been, but that the Sun might have been fixed in ſome one ol — 


'em, where it would have been entirely uſeleſs to the Earth. Heat 
Sect. IX. The Earth, for Conveniency ſake, ſuppoſed to ſtand ſtill — 
Tuis ſeemed to be ſufficient to ſerve for a Conviction to ſuch as fil! MM that 


doubted of the Wiſdom of the Maker. But fince Cuſtom, that ſcems to Fartt 
cloud our Reaſon with Stupidity and Inſenſibility, cauſes moſt Men to look WM tines 
upon this ſurprizing Wonder, like the Beaſts without Attention, we mult W ward 
adviſe all thoſe who ſtill find themſelves but little affected by the common IM mers 
Notices of what they ſee daily paſſes in the Sun, briefly to contemplate WE Degr 
with us a few Particulars thereof with reſpe& to the Earth, in which (we WW Space 
here declare once for all, that) we deſign to uſe the ſame manner of ſpeak- W Fu: 
ing and Figures that are agreeable with the Notions of Tycho Brake, and ate WF C D, 
adapted to thoſe Globes, by which a quieſcent Earth and a Sun, moving 
about it are expreſſed. Thoſe that embrace the other Hypotheſis with C- 
pernicus, namely, that the Earth moves about the Sun, may keep the ſame 
Meaning, and adapt it to their own Opinions, as they muſt do in the molt, 


if not in all the Works of the greateſt Aſtronomers ; which, tho' they de- ¶ bat I 
fend the Opinion of the Earth's Motion, yet in the Calculations concerning WM the m 

Spherics, or the Interſections and Angles which the Circles make, do likewiſe 

make uſe of the ſame Figures and Expreſſions as are founded upon the In- 
mobility of the Earth ; as is well known to thoſe that have read their Books No 
and even the Writings of Copernicus himſelf. cies, \ 
| Sgcr. X. The Sun's Diurnal Motion. was 
Now if any Body were to have his Dwelling upon the Globe of te ned an 
Earth, pe n f, Tab. XVI. Fig. 1. and would make himſelf and all other I dle to 
Men happy, would not his firſt Care be (in order to avoid living in petpet Bll (iy of 
al Darkneſs) that the ſaid Globe ſhould be enlighten'd? Now this is perfor: that ſo 
Particy 
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put when this is done, if the ſaid Sun E ſtood always immoveably over 
the Point e, it would be there always Day, and exceeding hot; but on the 
contrary it would produce a perpetual Night and continual Cold at f, both 
which would be very inconvenient ; foraſmuch as in the laſt Caſe, tho* the 
Fertiliry of the Earth were not thereby diminiſhed, yet all Pleaſure, and in 
the firſt Caſe too, our moſt agreeable Reſt would be obſtructed. 

To prevent all this therefore, it ſeemed again neceſſary, that this Sun 
ſhould move round the Earth in ſuch a Circle as ET FS E, in order to 
enlighten the ſame, and render it fruitful on all ſides, and not to ſtand al- 
ways till againſt one part of it: Now this happens by the ſame Sun's moy- 
ing round the Earth every twenty four Hours. 


Scr. XI. The Sun's Annual Motion, Declenfion, and the Seaſons of the Tear. 


Bur now altho' the Sun ſhould daily enlighten and warm the Earth, yet 
if it were not to move in the aforeſaid Circle ET FS E, this ill Conſe- 


quence might again be expected from it, namely, that every thing upon the 


tarth, within the Segment of the Circle ef, would be ſcorched by its 
Heat : and other Parts of the Earth upon which the Rays of the Sun fell 
more obliquely, would be render'd barren by Cold. Wherefore, that the 
greateſt part of the Earth might not remain uſeleſs, twas requiſite again, 
that the Sun in its Circulation ſhould be ſerviceable to more parts of the 
Earth; and this again we ſee performed by the Sun, when it recedes or de- 
ines from the Equator E F on both ſides, to A Northward, and to C South- 
wardly, whilſt it always moves in the Circle A D, which the Aſtrono- 
mers call the Ecliptic, or Sun's Way. In this Circle it moves daily about one 
Degree, or the 36oth part of a Circle from Weſt to Eaſt, whilſt in the ſame 
Space of Time it circulates from Eaſt to Miſt at an equal Diſtance from the 


| Equator E F, of which circular Motions the two extream ones, AB and 


CD, are here deſcribed ; the laſt of which it performs in one Day, and 
thatin the Ecliptic A Y D, in 365 Days, orin a Year; and it is this Diur- 
nal Motion that produces Day and Night, and the Annual, the four Seaſons 
of the Lear: So that for Inſtance, tis Summer upon thoſe Parts of the Earth, 
aind g, when the Sun is at A in its Way A D; and Winter when the Sun 
at D; and Autumn and Spring when it is upon either Side of the Globe, in 
the middle between A and D. 


Scr. XII. The great Uſe of the aboveſaid Motions. 


Now by theſe Motions, beſides the preventing thoſe great Inconvenien- 
cies, which would ſurely come to paſs, if one continual burning Seaſon, 
or an all-congealing Cold ſhould always prevail in the ſame Region of the 
World ; we fad that moſt of the inhabired Places of the Farth are enlight- 
ned and warmed, according to the Manner and Meaſure that is moſt agreca- 
ble to the Nature of the People and Fruits that belong to it : This Diver- 
lty of Seaſons, and Diſtribution of Heat and Cold, being alſo the Cauſe 
that ſome Lands are diſpoſed and adapted to produce Spices, and ſome 
particular Kinds of Fruits, and other Countries others; whilſt in the mean 

time 
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time this general Benefit is enjoyed by all Mankind, tho? diſperſed orer i 
whole Face of the Earth, by the Means of Trade and Shipping, by which b 
very Nation may abound with thoſe Commodities that are not the au 
Produce of its own Land. N 


Secr. XIII. Convictions from the foregoing Obſervations, 


Brron I proceed any further, let me ask thoſe Philoſophers, who de 
the Wiſdom and Goodneſs of the Supream Director of all things Whethe 
upon ſeeing any Royal or Princely Garden, they would ever pretend to 10 
that no Art nor Method had been uſed therein by the Gardener; tho 8 
mould obſerve, that in order to cauſe thoſe Plants to grow, which could 8. call 
bear the Coldneſs of the Climate, Glaſs-Caſes, and Places with Stoves ana Mt Org. 
other Conveniencies had been prepared to make em enjoy as much Warmth WM from 
as poſſible; whilſt en the other hand, Arbors and ſnady Places were provided 
for other Plants that could not bear much Heat? And whether they would WM e h 
not be convinced upon ſeeing the great Variety and ingenious Diſpoſition of Ti 
the Plants, Flowers and Fruits in ſuch a Garden, that it was not Chance. | 
nor an ignorant Cauſe, but the Skill cf a judicious Director, which had ex- 
erted itſelf in all theſe things, and whoſe Deſign was to cauſe the Maſter of N 


the Garden by ſuch a coſtly Apparatus, and by contriving ſo many differen MW D 
Degrees of Heat, to reap the Benefit of his Labour, and to enjoy the Re. other 
freſhment of thoſe Fruits which his own Climate and Air were not able to To 
produce? matic 

under 


And can any one that is admitted to contemplate the Agreeableneſs of ſuch 
a Garden, tho' he ſhould nor ſhare in the Fruits thereof, think himſelf obliged laid þ 
to thank the Owner for his Goodneſs, in ſhewing him the Secrets of his Ar, {Ml bett 
and the wonderful Uſes of the Plants; and yet be no ways affected with the racer 


Goodneſs of the Great Creator of ſo Glorious a Body as the Sun is, by the at! 
Warmth of which, the whole Earth is turned into a Pleaſure- Garden aud a data 
fine Park, as may appear in Tab. XVI. Fig. 1. where the Torrid Zone, es 
a, b, c, d, repreſents the Ocangery, or Place in which thoſe Fruits that require WW 3 
the greateſt Heats are produced; whilſt others, that are contented with 2 Twili 

Orin t 


more moderate, or even a cold Air, do meet with the ſame in the two tem- 
perate Zones, a, g, h, b, and c, d, i, k, or even farther towards the Poles in ſeems 
the Frigid Zones, g, p, u, and i, n, k, as far as the ſame remain fruitful, eren 
Thus we ſee that thete is not only a particular Climate appropriated to ſuch the gre 
various Sorts of Plants and Trees, but that which renders the Obligation if the | 
which all Men lie under to the adorable Director of all theſe things (ill Ji ©" 
greater is, that his bountiful Mercy does not only diſplay therein a wonder. wle ta 
ful Wiſdom even to the cloying with Pleaſure thoſe that ſeck for the ſame, = T 
| 


but likewiſe that the Fruits produced thereby, ſeem to be made for no other 

Purpoſe, beſides the Honour of the Creator, than for Medicines to Men n BF. beli 
their Sickneſs, and for Food and Refreſhment to thoſe that are in Health; * ' 
and in general, to render them happy in innumerable Inſtances, in which the) . 
are ſenſible of their Uſe and Convenience, — 
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40¹ 
Szcr. XIV, and XV. The Morning and Evening Twilight. 


BESIDES what has been already ſhewn to be ſo wonderful in the Direction 
of the Sun in its daily and yearly Courſe, let an Atheiſt judge again, whether 
it is without a determinate End and Purpoſe, that the Rays thereof paſſing 
from a thinner into a thicker Medium, are refracted and turned away from 
their true Courſe, in order to produce the Twilights of Evening and Morn- 
ing ; whereas otherwiſe, upon the Setting of the Sun in all Places, a bright 
Day would be immediately changed into a Pitch-dark Night ? And it may be 
ally perceived, that it is ſo ordered on purpoſe to be uſeful to Men, the 
Organs of whoſe Sight would be very much prejudiced, it the Tranfition 
om much Light to much Darkneſs were made all at once: But they that 
would be more fully informed in this Matter, need only look back to what 
we have ſaid in the 17th Contemplation about it. | 

That which may be farther obſerved here, is, with how much Reaſon 
Gov, to convince Fob of the Narrownels of his Underſtanding, has taken a 
Proof thereof from this Refradtion of Light in the following Words; Chap. 
xxxviii. v. 12. Haſt thou commanded the Morning fince thy Days? And cauſed the 
Do- ring to know his Place? Which laſt Words are tranſlated by Pool and 
others: Do you know perfetily the Place of Twilight? 

To make this more intelligible to thoſe that are unexperienced in Mathe- 
maticks, we have ſhewn above, in Tab. XIV. Fig z. that the Sun A being 
under the Horizon E Y, and caſting its Rays A H upon the Air at H, the 
laid Rays do not proceed directly, and in a ſtrait Line to D; but by being 
nfleted, and making an Angle AHF, they are turned aſide to F, and re- 
fracted or broken at H, and thereby produce Day-break or Twilight to thoſe 


| that live at F. Now it is known to every one by numberleſs Experiments, 


that according to the greater or leſſer Thickneſs or Denſity of the Air, which 
raries in different Places, and in the ſame Place too, at different times, for 


many Reaſons, the Refraction does likewiſe differ: And therefore, that the 
Twilight, with reſpe& to the extreameſt Parts where it is ſeen upon the Earth, 


or in the Air, cannot be determined by any Body; ſo that the ſaid Queſtion 
ſeems to carry this Meaning along with it : Did you ever truly underſtand the 
ferent Thickneſs of the Air, both in your own and other Climates of the World, or 
tte greater or leſſer Refrattion proceeding from thence, and conſequently the Variations 
of the Morning and Evening Twilights, which are the Reſult thereof; or have you any 
Command or Direction over it? To which Propoſition no Mortal will ever be 
wle to return any other Anſwer, than that this has always been myſterious 
— — to him; to convince holy Job whereof, was the Deſign of 
y. 

3 what has been juſt now ſaid, there may be ſtill added theſe Rea- 
wy; wny tis impoſſible for Men to know exactly the Place of the Twilight 
ohh 2 ſeems neceſſary to be ſuppoſed, that the Sun is encompaſſed 
wh - Kind of an Atmoſphere, or Circle of Vapours (as the Earth is ſurrounded: 
— ir) which upon the Account of the Sun's Nearneſs, does always ſhine, 
is enlighten'd with the Fire thereof. © Secondly, That the Sun ſhining upon 
the. 
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the Particles and Vapours floating in the Air, the Rays are ſent back from 


ſome of em, as it were from a Looking-Glaſs by Reflexion, to the People BY Moc 
who begin already to enter into Night; both which contribute very much WY Bull 
the Production of the Morning and Evening Twilight. See concerning this Velo 
Gregory's Aſtronomy, p. 127. where that great Mathematician (as if he intendei WM Sun. 
to corroborate our Interpretation) uſes the following Expreſſion : Foy theſe Rea. 
ſons the Bounds or Place of the Murning and Evening Twilights are not ſo certam: ec 
Beſides which, he ailedges ſeveral other Cauſes of this Uncertainty, 
Sect. XVI. The Wealneſs of our Conceptions. Ys 
Now, ſince all the great Services which the Sun renders to Men, * 


Beaſts and Plants are not to be number'd, foraſmuch as we ſee them daily WM them; 
renewed; and, as it we had been blind before, or remain'd always in mou 
Darkneſs, we ſhould be ſtruck with Wonder, and, as it were, tranſported WM that t 
at the Glory of the Sun's firſt Apearance ; I have often ſtood amazed, how it N cordit 
was poſſible, that not only the Atheiſts (who act herein according to their II. 
Principles) but likewiſe others that acknowledge a Gop, and that pretend Furth 
to worſhip him upon other Occaſions, are ſo little affected with all the Ad. III, 
vantages that accrue to them from the Sun: For inſtance, how few are truly : Pull 
thanktul for this great Benefit, that Go cauſes the Sun to riſe in the Mom- Mthoms 
ing and enlighten the World, and to ſet in the Evening, and produce the WM neſs fr. 
Night, by the Shadow of the Earth, in order to give Reſt to all Creatures IV. 
that have been tited by the Labour of the Day; and ſo in other Matters. dum 0 
But particularly even thoſe who are now entirely convinced of the Magni- W :5; U 
tude of the Sun, and its great Diſtance from the Earth, by the Mathemat- Mr. 4 
cal Demonſtrations of the Aſtronomers, as well as by ſo many Places of the 
Holy Scriptures; ſuch as Pſ. Ixxiv. v. 16. Thou haſt prepared the Light and tle der. 
Sun. And Pſ. cxxxvi. v. 7. To him that made great Lights; and many others, that 


have ſeen that the Spirit of Gov himſelf has appointed this great and glorious Sun, 
Body for a certain Proof of the infinite Power of the Maker and Ruler there No 
of; and yet they hardly ſeem to have formed a right Notion of it. Beſdes one's 1 
Cuſtom, the Weakneſs of our Imaginations ſeems to be the principal Cauſe Deer 

thereot, which is unable, as well by reaſon of the Smallneſs of many Cres Miles 
tures that we are forced to view with Microſcopes, as becauſe of the Great- wn, fly 
neſs of theſe heavenly Bodies, to repreſent them properly to us: And tho n0 eeaſi 
Body that underſtands Demonſtration can doubt thereof, yet every one wi! WW I Ti 
find how defe&ive his Imagination is in forming juſt Ideas of their real Great- WF 17 N 


neſs or Smallneſs: Of this we have no Occaſion to produce any Proofs; | 
every Man only examine himſelf, and ſee whether he does not diſcover with. — 4. 
in him, what many of the greateſt Mathematicians are obliged with Shame 
to confeſs, that they themſelves experience concerning this Matter: See whit 
Mr. Huygens ſays about it in his Coſmotheoros, p. 124, and 125. who, to ob, 
viate this Weakneſs of the Humane Imagination, endeavours to make ule of 
another Means, to impreſs more ſtrongly upon our Minds the Greatneſs of the 
Works of our adorable Creator, and of the Diſtance of the Sun from tht 
Earth; ſhewing, that if we ſuppoſe with him, that the ſaid Diſtance 1 
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912000 Diameters of the Earth (which yet is much leſ. 

Modern and moſt Accurate Aſtronomers Jo with good Reaſon ee 
Buller ſhor out of a great Cannon, and moving in an equal Degree of 
Velocity, will be 25, or at leaſt 24 Years in paſſing from the Farth to the 


Sun, 


XVII. H, is requi 7 
deer ow much Time is 2 a Cannon Bullet to paſs from Earth 


Now that what has been advanced b : 
Yo wil eines y Mr. Huygens does not exceed the 
L Becauſe, according to the moſt exact Menſuration b 
c. | the H A 
thematicians, a Degree of a Great Circle upon the Globe "of 4 
amounts to 57060 Toiſes or Fathoms of fix Foot ; from whence it follows 
that the Diameter thereof amounts to 6.538,594 of the like Fathoms ac 
cording to the ſaid Mr. Huygens and Whiſton in his Præ lect. Aſtron. p. 13 N 
II. This being multiplied by 1 2000, the Diſtance of the Sun from the 
py _— . 1 of French Fathoms. wy” 
. Now by the Experiments of Merſennus, a Cannon- Bullet ad ir 
ee Second of a A about a hundred of che aforeſaid epa. 
- it therefore requires 6 80 8 ift. 
ere _—_ my wn 7 '4 31,280 econds to paſs with the like Swift- 
This Number is ſomewhat ſmaller than 788 2h 
788.940,000 which 
- * * 4 in Twenty- five Years, if one hows to mr 'of Enn 
16 — 6 Hours, as may appear by the Calculations of the ſaid 


der. XVIII. How much Time is requi i 
N quired for a Ship, or any living C 
that can run Fifty Miles in a Day and | A ho 
ay and a Night, to 
Sur, and Convittions from thence. anner 


Now if the Swiftneſs of a Cannon Bullet ſh 
\ the ä ould too much d 
E Imagination; let him ſuppoſe a. nimble Animal, ſuch as a Hale. 
— a Bird, gs alſo a Ship, either of which, if they can advance Fifty 
0 1 dee rn ue will require at leaſt 1000 Years, either to 
Hy, uch a Space as is between the Su hi 
be _ computed, if one again ſuppoſes : and. the Fan eee 
- * the Sun is diſtant from the Earth 12000 Diameters thereof. 
13 . OY — 2 Calculation, being fifteen Dutch 
5 umference of the Earth wi its Dia- 
ce 0 1718 Dar panned will amount ro 5400, and its Dia 
This being multiply'd with 12000, the Product 8 
* the Sun and Earth, will be 21.616, ooo. e NY 
Dy LONG wes, divided by 50, or the Miles that a Ship will fail in a 
4 orſe run, the Amount will be 412,320 Days, or about 1129 
| thought I could not do amiſs in bei | | 
thou a o amiſs in being ſomething the more large 
1 Subject, and in ſhe wing the Sun's Diſtance — the Earth after we 
k k than 


2 — — - 


— com 
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than one manner; ſince Mankind are wont, upon this Occaſion, to xe 
ſent to themſelves a Giant like a Dwarf; and the great Firmament, 2d 
thoſe glorious Bodies which it contains, and eſpecially the Sun, with re. 
ſpe& to its Magnitude and Diſtance, incomparably ſmaller than they real 
are, and conſequently make the dreadful Power of the CREATOR Conteny 
tible, inſtead of Wonderful and Infinite. P 


Szcr. XIX. The Swiftneſs of Light. 


Lr the Atheiſt now go on with us, and contemplate that Wonder g 
all Wonders, that ſurprizing Creature the L1Gar, in its Properties only 
ſo far as they are known to us, and in the firſt Place its unconceivae 
_ (if it had not been proved experimentally, its altogether) incredible 
Velocity. 

It may perhaps appear ſtrange to many, and even not to be admitted by 
moſt, if we ſhould affirm that Light requires ſome Time for the Parts d 
it to deſcend ſucceſſively from the Sun to us, and in that manner to be emit 
ted from all Parts of that Glorious Body: Foraſmuch as the chief Philoſo- 
phers of the laſt Age, and many others of this, to whom the lateſt Obſer 
vations of the Aſtronomers are not yet known, have thought, and with great 
Appearance of Truth too, that Light moved much after the ſame manner 
as a Stick lying between the Sun and us, whereof one End being protruded 
from the Sun, the other in an Inſtant, and without any Space of Time, 
would be likewiſe moved ; ſo that properly, and according to this Hypo- 
theſis, the Light does not come down to us from the Sun, but that which 
is near and about us is only put into a continual Motion by the Sun, or by 
the Intermediation of their ſuppos'd cæleſtial Matter. But they that are d 


this Opinion, will be yet much more ſhock'd, if we ſhould tell them, tha if 


this Light is not only derived to us continually from the Sun, and that it re- 
quires ſome Time to paſs to us, but even that it is protruded with ſo grett 
a Swiftneſs, that it does not take up more than half a Quarter of an Hour, 
or about 7: Minutes to paſs from the Sun to us, that is to ſay, to run ( 


many Millions of Miles. | 
Secr, XX. An Experiment to prove that Light really moves and comes fron 


the Sun. 


An actual Proof that Light moves, and that even when the Rays of it 
are collected in any Quantity, it will protrude Bodies it meets in its Cour, 
and, as it were, blow them away, may be found in the Hiſtory of the A 
Academy: of Sciences, 1708, p. 25. where Mr. Homberg relates, That a ligit 
Matter, ſuch as the Amianthus, or Plume-Allum, being ſuddenly brought 
into the Focus of a Burning-Glaſs upon a Wood Coal, was driven off by 
the concurring Rays of Light; and that the Spring of a Watch, one End 
which faſten'd in a piece of Wood, being likewiſe placed in the Focus of 
Glaſs. of twelve or thirteen Inches, the Rays ſtruck againſt the looſe End of 
it, and cauſed it to move backwards and forwards, juſt as if it had ber 
thruſt with a Stick. ol 


I 
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Now this does undeniably prove a great Swiftneſs of Light; yet this 


o rer a 

8 muing Courſe of it, as it ſurpaſſes all Imagination, ſo with many would 

rih = | exceed all Appearance of Truth, were it not that the ten Years Obſer- 

y real ations made by Mr. Romer, upon the Eclipſes of Jupiter's Satellites, had put 

— his Matter ſo much out of Diſpute and Doubt, that the greateſt and moſt 
( curate Mathe maticians have been forced to admit it upon the Strength of 


thoſe Experiments. 
[t ſhall ſuffice here, that we may not ſwell this Diſcourſe too much, ts 


nder a. roduce only the Teſtimony of Sir Iſaac Newton, tho' we could likewiſe 
s only add many others: T heſe are the Words of that Gentleman in his Pyinc. 
eing. % p. 231. Prop. 96. Lib. 1. in the Scholium. For that Light is puſhed on 
credible ſuceſſroely, the Parts of it following each other, and that it paſſes from the Sun to 

the Earth in * md? ten Minutes (in the ſecond Edition he has alter'd it to 
ken or eight Minutes) is now certain by the Appearances of Jupiter's Satellites 
noms - confirmed by the Obſervations of ſeveral ng Jup A 4 
de em. And when afterwards he publiſhed his Opticks, which are proved and 
Philo, iluſtrared by a Number of wonderful Experiments, we find him ſpeaking af- 
Obſer. ter this Manner, in the Eleventh Propoſition of the Second Book of the 
th great Third Part, p. 236. The Light is tranſmitted in a certain Space of Time from the 
manner i daminating Body, and employs about ſeven or eight Minutes in its Courſe from the 
otruded WY . to the Earth Whereupon he adds the Proof, the firſt Words of which 

are, This was firſt obſerved by Romer, and afterwards by others, by Means of the 


Hip Eclipſes of Jupiter's Satellites: In his ſecond Edition of his Opticks, he only 
which lows about ſeven Minutes for this Paſſage of the Light. 


or by They that deſire to ſee this more largely proved, may conſult Mr. Huy- 
t are of WI , in his Treatiſe of Light ; Mr. Whiſton in his Prælect. Aſtronom. and others. 
n, tha lf Beſides, that the Impoſſibility of the contrary Hypotheſis has been already 
it ire: £97 both by Newton and Huygens. 
o great It is ſufficient for us, ſince we cannot ſtand here to deſcribe the Particu- 14 
Hou, lars of Aſtronomy, to ſhew that this has been proved to be an unconteſta- ! 
run be and certain Argument by the moſt accurate Inquirers into the Nature *1 
of Light, and that the boldeſt Atheiſts have no Reaſon to doubt thereof, „ 
unleſs they underſtand nothing of Mathematics, or are ignorant of the la- 
„m vet Diſcoveries about the Properties of Light; or if they would be plea- 
ſed to read the aforemention'd Aſtronomical Lectures of Mr. Whiſton, p. 229, 
d: 3o. where the Rectilinear progreſſive Motions of the little Particles of 
0 the Light are largely handled and proved beyond all doubt; and where he 
deus, according to the niceſt Obſervations, that in half a quarter of an 


e Ry - 

113 Hour's time, the Light paſſes thro' all that Space that is between the Sun 

ought nd the Earth. And this being allowed, let them reflect with themſelves, F 
off by viether it be credible, that it is by meer Chance, and without any Di- 


at. 
tection, that Bodies protruded with ſuch an amazing Swiftneſs, can always iid 
* 


End ich an amazing Suit 
« of 88 7 ſo many Laws without once varying in their unconceivable Progreſs, as 
nd of WY” das been abſerved with reſpe& to Light upon ſo many Occaſions; of 
| been wich more hereafter, 


Kkk2 Ser. 
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Scr. XXI. What would be the Conſequence, if the Rays of Light ſhould bemmy 
a Solid Body, and the Parts thereof adhere to each other. 

I SHALL here add, that I have been excecdingly affected with the Cor. 
ſideration of the dreadful Velocity of Light, as often as I thought that i 
once ſo many Particles thereof ſhould adhere to each other, ſo as to com- 
poſe a little Body, weighing no more than the tenth part of a Grain, they 
would exert as great a Force by the Swiftneſs of their Motion in fri. 
king upon any earthly Body, as a Bullet of twelve Pound Weight ſhot out of 
a great Cannon. | 

Now that it is not impoſſible that Light ſhould become a ſolid Body, 
ſeems to be proved by that Matter which we art preſent call a Phoſphory 
which ſeems to conſiſt altogether, or for the moſt part, of a combined Fire 
or Light; foraſmuch as if we put the ſame into Oil of Cloves, the Light 
thereof cleaves to the Oil, and cauſes it to ſhine, as it is known to the 
Chy miſts. | 

And now, that no body may think ſuch a dreadful Force improbable, whick 
we ſuppoſe to be in the deſcending Light, in the aforeſaid Circumltances, let 
him ſuppoſe : 

I. That Light paſſes in half a Quarter of an Hour, or 450 Seconds, from 
the Sun to the Earth, which has been ſhewn above to amount to the Number 
of 78,463.128,000 French Fathoms. - 

it. It follows then, that this being divided by 450, the Light paſſes thro 
174-362,506 thereof in one Second or Pulſe, Let us ſuppoſe it, for the 
ſake of a round Number, to be juſt 174.362,500. 

III. Now a Twelve-pounder Shot out of a Cannon is found to advancein 
the ſame time a hundred of theſe Fathoms. 

IV. And it is manifeſt from the Laws of Mechanicks and the Doctrine 0 
Percuſſion, that the Force of Projectiles, with reſpect to their Courſe and 
Percuſſion, are in the ſame Proportion to each other, as their Weights multi 
plied with the length of the Way which they make in the ſame Time. 
No for the ſake of thoſe that do not underſtand Mathematicks, we fh4l 
ſpeak alittle more plain, and ſay, that a Bullet of fix Pounds, which in! 
certain Time runs the Diſtance of 200 Fathoms, has twice as much Force 
as a Bullet of twelve Pounds, that runs but 50 Fathoms in the ſame Time; 
for 6 times 200 makes 1200, and 12 times 50 is but 600, or the half d 
1200. After the ſame manner, a Bullet of 12 Pounds running a 100 Fathom 
in a certain Time, has as much Force as a Bullet of 6 Pounds that runs 20 
Fathoms ; of 3 Pounds and 400 Fathoms ; of 2 Pounds and 600 Fathom), 
in the ſame Time, Cc. foraſmuch as the Weight of each of theſe Bulls 
being muitiplied with the Way that they make in the fame Space of Tim! 
does always produce the like Number of 1200. | f 

V. From whence we may infer, That in caſe an Aggregate of Light h) 
Velocity does act with the ſame Force as a Bullet of 12 Pounds; then in 
= to find the Weight of the Light neceſſary thereto, this Rule will dae 
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Wherefore as the Length of the Way (or as 174.362,500 French Fathoms) 
which the Light goes in the Second of a Minute, 1s to the Length of the 
Way that ſuch a Bullet runs in the ſame time (or to 100 of ſuch Fathoms ; } 
bis the 12 Pound-weight of the Bullet to the Pounds, or rather to the 
Weight of this Body of Light, that has the ſame Force. 

VI. Working this Queſtion by the Rule of Three, it will appear that 
the 2 which the Light will have upon this Occaſion, will be 555757 
of Pound. 

And ſuppoſing a Pound of 16 Ounces, to contain 7680 Grains, and thoſe 
Ounces to be Troy Weight, the Weight of this Body of Light will be , 
or about of a Grain, as is ſaid before. 


SET. XXII. Conviftions from thence. 


Now in order to be convinced not only of the Preſence, but likewiſe 
of the Neceſſity of a Divine Direction, ſince this dreadful Swiftneſs of Light 
is known, and ſince we find by Experience, in thouſands of Bodies, that 
Light will adhere to them, and become a ſolid Body, and they being kind- 
led, it will appear again; let an unhappy Infidel once more ask himſelf, by 
what Law or Neceſſity of Nature it happens, that this Light never comes 


do be turned into a little ſolid Body, whilſt it is in the Sun, and ſo deſcend 


to us with its uſual Celerity ; ſince Water is converted to Hail in the Air, 
and the Spots in the Sun ſeem to repreſent ſuch a Coheſion of Parts. Cer- 
tainly if Chance only had Place here, we cannot give the leaſt Reaſon why 
it ſhould not ſo happen, or why a dreadful Storm of theſe collected and 
compreſſed Particles of Light, ſhould not overſpread the whole Earth with 
utter Deſtruction in an Inſtant. 

[ ſhall only obſerve farther, in what diſmal Apprehenſions the haughty 


{ Atheiſt is forced to live continually, on account of theſe and other Phæno- 


mena of Nature, which, according to their deplorable Maxims, may daily 
defal them ; and the oppoſite good Fortune of thoſe, who, relying entirely 
upon the gracious Providences of the Director of all Things, know that no- 
thing can befal, or touch them, without the Will of Him who loves them 
& his Children, 


Sect. XXIII. Light runs in ſtrait Lines. 


Ons of the Properties of Light is its Motion in Right Lines, from 
whence, according to all Experiments, the Separation between Light and 
Darkneſs is juſtly deduced, and ſo likewiſe are the Shadows in PerſpeFive, 

To give an Inſtance thereof: It is known that the Rays (Tab. XX. Fig. 3.) 
Proceeding from the Points of the Sun, A and B, and thoſe that lie between, 
if they run dire&ly forwards according to the Lines A Pand BP ; do form 
the Cone of Shadow, or Pyramid, C DP; whereas on, the contrary, if the 
Light did not move in ſtrait Lines; bat in all kind of Curves, as Sounds 
ae propogated, there would be no Darkneſs or Shadow where the Light 
"wh * no Acceſs, and conſequently no Separation between Light and 

els. | 


SECT. 
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Ster. XXIV. Experiments to prove that Fire is produced by Light. 


AN oTHER Property of Light is, that it is either Fire itſelf, or that jt 
carries a great deal of Fire with it ; and they that have a Mind to be (yr. 
prized with the Powers and irceſiſtible Motions that do appear in this Fire. | 
and by which it is diſpoſed (when united in any conſiderable Quantity) 10 | 
conſume every thing in the moſt dreadful Manner, let them take an Occaſion 
to view the Force of the new-invented Burning-Glaſles of Meſſieurs Har 
ſoeker and Tſchirnhaus, or to read the Effects thereof. Lead and Pewter of x 
conſiderable Thickneſs are immediately melted by the ſaid Burning-Glaſſes; 
wet Wood will burn in an inſtant; Braſs and Copper, and even Iron Plates, 
will glow and melt preſently ; and many People know how much Time is 
requiſite to cauſe hammer'd Iron to flow in the hotteſt melting Furnaces, 
Bricks, Pumice-ſtones, and earthen Veſſels even full of Water will be diſfol- 
ved and vitrified, and the Water at the ſame time almoſt boiled. Avbeſtra, of 
Plume-allum, (which, according to the Teſtimony of Kircher, will even bear 
the Fire of the Glaſs Houſes without any Alteration) as alſo Gold, upon/ 
which all the Powers of our common Fire have been in vain employed hi 
therto, (and of which mention is made above) are turned ro Glaſs in the 
Focus thereof. They who deſire to ſee a more particular Account of thele 
Matters, may conſult the AF. Lipſ. 1687. p 52. 1688. p. 206. 1691. p. 51h, 
and the Hiſtory of the French Academy of Sciences. 


Ster. XXV. Conviction: from hence. 


Now let an Atheiſt, who knows from all this, that the Rays of the Sun 
do either conſiſt of ſo devouring a Fire, or do carry a great (ny there- 
of along with them; or, if he has ever obſerved the terrible Force theredl 
in its Effects; I ſay, let ſuch a Man firſt repreſent to himſelf the almoſt ir 
credible Velocity with which it comes down to us, and compare therewith 
the Force protruded by a little Flame of a Lamp, with which thoſe that 
blow Glaſs do make it glow and melt, when they blow againſt it with any 
kind of Swiftneſs ; and then let him tell us, whether he can think, without 
Uneaſineſs, that this great Solar Body tranſmits Fire to us with ſo terrible 
Velocity, and that it is only owing to meer Chance that there does ndt 
come down a greater Quantity of this dreadful burning Matter, and oe 
turn and deſtroy the whole Globe of the Earth with an unextinguiſhable 
Flame. And if he imagines that this Earth is ſecured by fixed and neceſſa 
Laws of Nature from being conſumed with Fire, how can he prove tilt 
ſince one Day is fair, and there is ſcarce a Cloud to be ſeen in the Sky, bit 
the next is continually rainy and ſtormy ; may there not likewiſe ſuch l 
Alteration happen in the Sun to morrow, whereby every thing ſhall be bum 
and conſumed ? There is nothing more required to keep ſuch an Infidel ih 
continual Fear (if he be true to his own Principles) than the Conlideration 
that Danger with which he is threaten'd every Moment, if the Light of 
_ were moved by meer Chance only, and without a wiſe and merciful 
rection. | 
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SEC. XXVI. The Quantity of Light. 


Now let a Philoſopher, who ſeeks for his unknown Go p in the true Dil. 
tion and Structure of the Things of this viſible World, contemplate with 


409 


tnually and inceſſantly tranſmitted from the Sun. We have ſaid ſomething 


wit related to Light; but in order to be yet more fully convinced thereof, 
tis certain by Experience, that this Light fills our whole Air, and all that 


pace that is between us and the Sun at leaſt, that, excepting the Shadows, 


there is no Place, tho' never ſo ſmall, where it does not ſhew itſelf; [We ex- 
13 thus, to the end that no Body may except againſt the Word fl.] 
We can perceive it in the two loweſt Planets Mercury and Venus; in the Moon, 


Fyhich moves about the Earth; and even in the three uppermoſt Planets, 


Mas, Jupiter, and Saturn: From whence it is farther apparent, that the 
Light does ſufficiently fill all thoſe Places to which it extends itſelf, ſince 


where-ever the Eye, or the Sun alſo, and thoſe other heavenly Bodies may be 


d, either the Sun itſelf, or its Light, which falls firſt upon the Planets, 


nd is from thence reflected to us, may be ſeen, unleſs ſome intervening dark 


hodies prevent the ſame. 


Now if any one would examine how great that almoſt inconceivable Space 
which is continually filled from the Light proceeding from the Sun, (to ſay 


tothing here of the fixed Stars) let him ſuppoſe with the modern Aſtrono- 
bers, according to the Table by which Mr. Huygens made his Automaton, 
9.447. that the Diſtance of the Earth from the Sun with reſpe& to that of 
Wyrn likewiſe from the Sun, is as 100 to 951; that is to ſay, Saturn is about 
times farther from the Sun than the Earth. Now 'tis plain enough, ac- 


Ind the Sun amounts to about 12000 whole, or 24000 Semi-diameters of the 
Earth, and therefore that the Diſtance of Saturn being 9! times as great, it 
mounts to 228,000 Semi-diameters of the Earth: For which Reaſon a Globe 
hat would fill the Space between Saturn and the Sun, would contain 
555 2.352, oo. ooo, ooo Globes of the Earth; theſe Globes being to one ano- 
her as the Cubes of their Semi- diameters: So that now every body that con- 
ers this almoſt inexpreſſible Number of Globes equal to that of the Earth, 
Mat are requiſite to compoſe one only equal to the Orb of Saturn, will eaſily 
ee, that the Space which is filled with the Light of the Sun, may be juſt- 
Ftermed in a manner, unconceivable. 


But if we go farther, and in order to demonſtrate the Quantity of Light, 
ider together with this Vaſtneſs of Space, the Swiftneſs of the Light, 


Mich, as we have ſhewn before, paſſes from the Sun to us in 7: Minutes, 
about the eighth Part of an Hour, it will appear thereby, that it paſſes 
bom the Sun to Saturn, or to the utmoſt Part of the Orb (a Sphere being de- 

ded upon its Diſtance from the Sun as a Semi diameter) in 9; times ſo 
Wy Minutes, that is to ſay, in 1x; Hour; at leaſt, if it be ſuppoſed that 


Wht moves every where with the ſame degree of Velocity; for which reaſon / 
this 


Uthe amazing, and ſcarce conceivable Quantity of this Light, which is con- 


pon this Subject before, when we treated of the Fire in the Air, and ſo far 


wrding to the modern Experiments, that the Diſtance between the Earth 
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this great Orb will be emptied again in leſs than five quarters of an Hour if 
the Light paſſes thus ſwiftiy on; and therefore there muſt proceed ſuch an in. 


ſpeakable Quantity of Light from the Sun, as ſhall ſuſfice in 24 Hours to ji Bi 
10 great an Orb about twenty times. rally 
Secr. XXVII. Conviftions from thence, + 

Now I leave it to an Atheiſt (who would not dare to maintain in te deſce 
preſence of wiſe Men, that his Candle, which ſerved to light his Chamber A the E 
the Evening, came there by Chance) to judge himſelf, whether this glorious WI Glob 
Sun, this wonderful Fountain, from whence for ſo many thouſand Years there det 
daily flows ſuch an unconceivable Quantity of Light, can be believed by hin W Now 
to be produced without Wiſdom ; and whether all the Benefits which it con» WM the 8 
tinually occaſions to thoſe that inhabit the Earth, cannot demonſtrate to hin WM into 
that a great Power (which ought juſtly to be dreaded by his Enemies) toge- rothi 


ther with the Will as great to do Good to Mankind, had Place in the Produ- M us wi 
ction of the Sun: and whether ſo prodigious a Body, with continual Streams gear! 
of Light flowing from it, and which by its dreadful Velocity ſeems capable Th 
to hurry all things away with it, has been able to ſerve for warming and «an tt 
enlightning Mankind, and by fertilizing the Earth, to preſerve them alive, MW (ich 
without a wiſe Direction and Government, for ſo many Ages? preſcr 
Let it not be objected here, that the Sun by conſtantly illuminating a Sphere Ml Ages, 
as big as the Orb of Saturn, or bigger (ſince it is credible, that the Light of IM ignor; 
the Sun diffuſes itſelf beyond Saturn) and filling it ſo often with Light, and {till b 
by having laſted as many Years as the World, may ſeem to have almoſt con- WM to wh 
ſumed all its Light; and fo if not quite waſted, yet muſt be greatly diminiſ WM Rays 
ed, fince that is contrary to Experience: For in anſwer thereto, beſides th WM and n 
no Body can be perfectly aflured, that Light does not circulate the Blood in WM e:prei 
Animals, and after having performed its Courſe, comes back to the Sun again; Of 
which Cartefius, probably to avoid this Objection, ſeems to have thought ; I fon. 
ſay beſides this, the Particles of Light may alſo be conceived to be fo very ¶ (td it 
ſmall, that notwithſtanding they do ſo far fill this whole Orb, that the Inter- WM Kays 
ſtices or Spaces that are between, may remain entirely unobſerved by us; yet WM <4ule 
being taken all together, they may not perhaps amount to the Quantity of one Wil Lover 
Grain of Sand; for which Reaſon there could be no Diminution perceived in I ſtance 
the Body of the Sun in as many more Years or Ages. | ery 
Now as wonderful, and perhaps as incredible too as this may appear to 
many, it is nevertheleſs well known to the Mathematicians, that the great 
Space of which the Starry Heavens ſhou'd be ſuppoſed the upper Superficies W 
might be filled in ſuch manner with corporeal Particles, that no one Ray of if Kore 
Light, how fine and ſlender ſoerer, if it had but a determinate Magnitude, Optic 
could be able to paſs between the ſame, and conſequently the ſaid great Space WF Plaine! 
would be abſolutely opaque. All which corporeal Particles, if they ver is 
joined together, would nevertheleſs not only not make the * * of on? Bi > 6 ;, 
little Grain of Sand, but even not of the ſmalleſt Part thereof, provided is Wi *<cede 


Magnitude were likewiſe determinate. See Dr. Keil's Introduftion, p. 5455 — 
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Secr. XX VIII. The Uſefulneſs of the Divergency of Light. 


Bur if an Atheiſt ſhould conſider this continual and ſwift Stream (as it 
rally is) proceeding from the Sun, not only as it brings Light always with 
it, but likewiſe an actual Fire; he mult be forced to confeſs, according to 
the Experiments of the Burning-Glaſles, that if this Light and Fire ſhould 
deſcend to us in ſuch a cloſe and compretled Body as we find it is when 
the Rays of it are collected in the Focus of the ſaid Glaſſes, the whole 
Globe of the Earth, with every thing belonging to it, would ſoon be redu- 
ced to a more dreadful Glowing, than Metals put into Fuſion in a Furnace. 
Now it is ſure enough, that this fiery Light is more hot and deſtructive near 
the Sun, than in the aforeſaid Focus; ſo that in order to convert the Earth 
into a glowing Ocean, of which one can hardly think without trembling, 
nothing more is required, than that the Light ſhould come down quite to 
us with its Rays, as compact and cloſe united to each other, as it really is 
near the Sun. | 

This being laid down, let him ſeriouſly weigh with himſelf, whether he 
can think it to come to paſs without Wiſdom and Direction, that there is 
ach a Motion communicated to the Rays of Light, and ſuch a Law 
preſcribed to them, which they have ſtrictly obeyed hitherto for ſo many 
Ages, without once receding from 'em, tho' they themſelves are entirely 
ignorant thereof, and whereby the Earth, and even the Univerſe itſelf have 
ſill been preſerved from this all-conſuming Fire. The Laws we mentioned 
to which Light is ſubje&, are, that as ſoon as it comes from the Sun, the 
Rays of it are ſcatter'd and divided from each other, and continually more 
and more ſo, the farther they proceed in Right Lines. This the Learned 
expreſs by the term of the D. vergenc of the Rays. 

Of this we have ſpoken before, when we treated of the buſineſs of Vi- 
ſon, or Sight, and of Fire; and to avoid Repetitions, we ſhould have paſ- 
ſed it by here, were it not that from this Divergency or Separation of the 
Rays of Light, there ſeem'd to reſult a Proof, which is alone ſufficient to 
cauſe an Infidel to ſee with indiſputable Clearneſs, that there is a God that 
governs this now ſo beneficial and uſeful, but otherwiſe ſo terrible, Sub- 
tance of Light and Fire, and thereby preſerves from unavoidable Deſtruction, 
wrery thing that has Life and Being upon Earth. 


Sect. XXIX. The Properties of the Divergency of Light. 


We ſhall only add the following Conſiderations to what has been ſaid 
before upon the ſame Subject, to the end that thoſe who are not verſed in 
Opticks, and other parts of Mathematicks relating to Light, may have 
Planer Notions thereof : Let it be then ſuppoſed (Tab. XXI. Fig. 2.) that 
dis a Point in the Sun, from whence the Rays Sa A, ScE, Sc C, Sd D, 

vB, Oc. in their Progreſs from S to A, C, D, E, continually diverge or 
ſecede from each other: Now there need not be much pains taken to ſhew 
that the ſame Rays, which at the Diſtance S B, fall upon the Plane Circle 
ak CD, when they are nearer to the 2 and for Inſtance, when Fug 

11 ave 


411 


412 The Religious Philoſopher. 


have proceeded no farther from it than 6, are all within the Circun 

rence of a ſmaller Circle a ec ; and conſequently, that the Fire of which 
theſe Rays confiſt, or at leaſt which accompanies them, is ſo much thicke; 
or preſſed together in the little Circle a e cd, than in the great one AECH 
as this laſt is bigger than the former; or to ſpeak in the Language of the 
Mathematicians, the Heat which the little Circle aq e c d undergoes, is { 
much greater than that which the bigger Circle AE CD feels from the lame 
Rays, as the Square of the Diſtance of the great Circle, or of 8 Bot $4 
Cc. is greater than the Square of the Diſtance of the little Circle, or of $ 
or S a; that is to ſay, whenSB is twice as great as 8 , the Heat at 4764 
is twice two times, or four times greater than at AEC D; and ſo if $? 
be 100, and 855, their Squares are 100 times 100, and five times 5, 0 
10,000 and 25 ; and conſequently the Heat at a ed: Is to the Heat x 
AECD: : As 10,000 : To 25, or as 400 to 1; which is likewiſe confirmed 
by Experience. 

From whence it is then manifeſt, that if one knows how much one Place 
is nearer to the Sun than another, one may likewiſe, according to this Rule 
make an exact Calculation how much more Heat is produced by the Rays 
of the Sun at one Place than at another upon Occaſion of their Diſtance ; 
and generally that tis true, that by how much the neater any thing is to the 
Sun, fo much the greater Heat it muſt undergo from the united and compatted 
Rays thereof; as alſo the farther it is from the Sun, the leſs will it feel of its Heat 

Now as this is known to be true by all Mathematicians, let an unhappy 
Atheiſt conſider in his Retirement, whether he thinks it can be by Chance, 
that a glowing Sea of Fire above 100,000 times bigger than the whole 
Globe of the Earth, is about the Sun at 8, the burning Rays whereof 8h, 
S A, SE, SC, SD, &c. come down with ſo unfpeakable a Swiftneſs in 
ceſſantly (and therefore in ſuch a Number as is hardly to be conceived) uron 
the Earth ADCE ; and yet that this terrible Fire does not immediately, B 


and in the moſt diſmal manner conſume every thing upon it. flir 
*Tis true indeed, that the Diſtance S B, which is between the Earth Poin 

and the Sun 8, being of the Length of 12,000 Diameters of the Earth, mari ive 
contribute ſomething thereto ; but yet this beautiful Globe is by no mem 0th 
"preſerved from the aforeſaid terrible Deſtruction by this only. To under 0 
ther 


ſtand which, let it be ſuppoſed, that there comes down from the Point d 
the Sun S upon the Earth, the Rays Sa, Se, Sb, Sc, Sd, Cc. without tou 
Diverging, or in parallel Lines, and cloſely joyned together; or (to rende 

the Notion thereof yet clearer) that the ſaid Rays being near the Sun 4 or E 


the Point B, are diverged and ſeparated from each other as they go, but lo m 

proceeding farther, loſe their Divergency ; and deſcending down in their Pi ſole 

ralleliſm, or Equidiſtance, from the circular Column ac m &, it is plain that B 

all of 'em will fall upon the Circle ł , and there produce a Heat, which! = 
0 


ſo much greater than that which would be perceived in the great Circle 
A ECD from the ſame diverging Rays, as this laſt Circle is bigger th as d. 
the little one & . This appears from the Burning-Glaſſes, the Force of 


which does only conſiſt herein, that the Rays are collected into 5 — pre} 
| opal; 
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Dircumſe. Compals ; ſo that they give a clear Proof of this Truth, that the Rays of the 
of which zun being collected into a narrower Campals, even at ſo great a Diſtance 
1 thicker kom the Sun itſelf as is the Earth, are yet capable of producing a terrible 
A ECD WW Heat. From whence then it does follow certainly enough, that it is not ſo 
ze of the nuch the Diſtance of the Sun, but the Divergency or Scattering of its Rays 
2s, is o more and more, which chiefly diminiſh the force of Burning; and that the 
the ſame ¶ (aid Diſtance or Remoteneſs does hardly contribute more towards preſer- 
3 or 8 ug the Earth from an entire Conflagration, than by the diſſipating and ſe- 


or of $; buating the Rays more and more from each other, in proportion to the 


at a ec( WM Length which they run. 

oif $2 

es 5, or Sect. XXX. Two great Uſes of the ſaid Divergency. 
Heat at 


onfirmed Fx ou this Divergency of the Rays of Light from all Points whatſoever 


vhich muſt be conſidered as a Wonder by all Men) we may deduce theſe 
two Advantages, which the adorable Creator beſtows upon us, and which 


- — ve have before already hinted: 
= Ray Firſt, That the Earth is thereby ſecured from being conſumed by the 
Sun. | 
—_ Secondly, That by ſuch Divergency all Bodies are enlighten'd on all Sides 
_—— b the Rays that are ſcatter'd upon 'em, and thereby render'd viſible to 
ws: every one. Thus we find in Pol. I. Tab. X. Fig. 1. that the Rays of Light 
n falling from the Candle K upon a Point P (for Inſtance upon the Point 
— of a Needle) ſeparate themſelves from one another there, as well as at the 
» wil Candle itſelf, and by that Divergence render the ſaid Point viſible all round 
"of $ B, about It. 
mocks Ster. XXXI. Refraftions, and their Uſes. 
diateh, Bur foraſmuch as (Tab. X. Fig. 3.) theſe Rays from A, diverging and 
: filing the Space AST, the ſame would alſo happen from all the other 
Earth BB Points N, L, M, B, Cc. of the Object A B, and therefore the ſame Rays 
h, my diverging, for Inſtance, from B and A, will, be entirely mingled with each 
mean other at S O T, and ſo repreſent to the Eye at S T a confuſed Light of all 
under: the ſurrounding Objects, but no diſtin& View of any one: there ſeemed 
oint d therefore ſomething to be ſtill deficient to render the Light compleatly uſeful 
vithout to us; and that beſides the rectilinear and divergent Motions of Light, there 
rende i vas yet another Law requiſite, by which all the Rays proceeding from A 


or B might be again iuflected towards each other, and gather'd together in 
o many particular Points a and b, which has been already proved to be the 

ſole Cauſe of diſtinct Viſion. | 
heſides this, to the end that the Light may be as uſeful to us as poſſible, 
ſince the Sun when it Sets would turn the perfect Day in a very ſmall ſpace 
of Time into thick Darkneſs, and when it Riſes, would change a Night, 
as dark as Pitch, in a few Minutes into a bright Day; by which means our 
Eyes paſſing ſo ſuddenly from one Extream to the other, might be much 
prejudiced and weaken'd, as Experience often ſhews; there ſeemed to be a 
Lita © Means 
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Means neceſſary to cauſe the Brightneſs of the ſtrong Light of the Sun to ad. 
vance and recede gradually ; and this is brought about by the Morning and 
Evening Twilights. 

Now I would ask an Atheiſt, who pretends not yet to be able to dis 


ver the wiſe Purpoſes of him that has preſcribed ſuch Laws to the Light, and. 


which it ſtrictly obeys, whether he could have found out a better way to 
avoid the abovemention'd Inconveniencies, than by enduing Light with the 
Properties of Refraction, whereby, as we have already ſhewn, the two 
aforeſaid Difficulties may be obviated ? And ſince they are actually pre- 
vented by this Method, what Reaſon has ſo unhappy a Philoſopher to deny 
the Wiſdom of the Creator and Ruler of ſo glorious a Body ? 


| Secr. XXXII. The Proportion of the. Angles made by the refracted Rays. 


Now to ſhew that theſe Refractions of the Rays of Light can't be al- 
cribed to mere Chance, let (Tab. XXI. Eg. 3.) a Ray SQ proceed from 
the Sun S to the Superficies of the Water FG; and ſuppoſe from the Center 
O a Circle F BG P deſcribed as large as you will, it is experimentally 
true, that the Ray BO does not proceed ſtrait forward to R, but at 0 
makes the Angle BOP; for which Reaſon the. ſame Ray being thereby 
refracted, proceeds from O ta P, according to PO, which is termed the 
refracted Ray. 

After the ſame manner the Ray O, does not proceed ſtrait forwards to 
, but breaks at Op: Now whether theſe refracted Rays OP and pO 
do likewiſe run in ſtrait Lines, or elſe as often as they meet with freſh Reſi- 
{ſtance or Reverberations are again inflected, we don't here determine. 

Now I leave any one, that is reaſonable, to judge whether he imagines 
it poſſible to happen without the Direction of an intelligent Being, that all 
the Rays O'S, Oc, and all others that with different Obliquity fall upon 
the Water F G, (as here at O, with ſo dreadful a Velocity, with which 
they are pro:ruded, and being entirely ignorant of all things elſe as well 
as of themſelves) can obſerve ſuch a Law without once departing from it, 
that their broken or refracted Rays, OP, Op, do exactly ever take the 
ſame Way; that (ſuppoſing the Lines AB, DP, a, d p, to be all at Right 
Angles to ad, which is likewiſe at Right Angles with reſpe& to F G) the 

ſaid A B and PD, as alſo a “ and p d, will always have the ſame Ratio to 
each other; ſo that to ſpeak more plainly, as A B is two or three times as 
long as PD, in all the other incident Rays, as here at bo, a “ will be twice 
or thrice as long as pd; nor will there be, in ſo many Millions of Rays 
that fall in ſuch various Obliquities upon FG, and penetrate into the Water, 
one ſingle Ray to be found, notwithſtanding their ſurprizing Swiftnels, 
that don't perfectly follow this Rule, at leaſt if all the Rays are of the ſame 


Kind. 
Sect, XXXIII. The Strufture of the Eyes with reſpect to Light: 


Arp as when we treated of the Eye, we mention'd the Properties of 


Light as an unconteſtible Proof. of the Wiſdom of the Creator; ſo whilſt * 


NO Ot 
here it 
notw: 
ſible, 


Facul 


to ad. 


xe here ſpeaking of Light, we ſhall briefly apply the Structure of the Eye, 

ing and {o far as it relates to Light, to the ſame Purpoſe; and the moſt obdurate 
| Atheiſt, unleſs he abſolutely refuſes to liſten to any convincing Proofs, is in- 

diſco: treated by us, that he would again attend to what we have ſaid in the Con- 

bt, and. templation about VHiſion. 

Way to | 

ith the S ec r. XXXIV. The Power of Bodies to reflect Light; 


: 5 Bu r now tho” Light ſhould fall upon the Eye, and tho” the Eye were fur- 
a; niſhed with all the aforeſaid Qualities for receiving the ſame ; yet that whole 


5g Diſpoſition, and all thoſe Properties would be in vain, and the noble Globe 

of the Earth would be of no more Advantage to the Inhabitants, than it is 

as, toany Body now who is ſtark blind ; unleſs beſides all this, the Bodiesupon 

be af. W vhich Light fails, had the Faculty of cauſing the ſame to rebound back from 
fon WM them, and to reflett the Rays thereof to all Places round about em. 

Cond Now ſince this Property occurs in almoſt all viſible Objects, will an Atheiſt 

entally ay, that this was likewiſe by Chance, or deny that the great End thereof 


a0W vt render Bodies viſible ? 
And if it ſhould appear to him too abſurd to aſcribe all this to meer Chance 


* only, let him then tell us, what Neceſſity there is in the Combination of 
| Cauſes, why almolt all Bodies do enjoy this reflecting Power, with reſpect 
rds to o Light; whereas there are many which in relation to others that ſtrike 
de don or againſt em, do not exert ſuch a Power, nor drive them back again 
Ref. vich any Repercuſſion. Thus we ſee, for Inſtance, that every thing which 
als with any Degree of Swiftneſs upon ſoft Clay, remains ſticking in it, 
agines ind is not reflected; and yet the contrary happens when thoſe exceeding 
at all Wl fvift Particles of Light fall upon the ſame ; for how ſmall ſoever they be, 
upon they rebound from it, and thereby render the Clay viſible. We might relate 
which nany more Wonders concerning this Matter, which we ſhall paſs by here, 
eb ing occaſion to ſay ſomething of them hereafter. 
vo Sect. XXXV. The Air Inviſible. 
Right MortoveR, ſince this Property of Reflecting Light, is in a manner 


) the common to all Bodies, excepting perhaps ſuch as were black, (which by 
many is ſuppoſed to be occaſioned, becauſe Bodies ſo tinged do not reflect 


10 to 
yo 7 any of the Rays of Light that fall upon them, for which Reaſon they have 
ewice no other Idea of this Colour but as of meer Darkneſs.) Now muſt we not 
Rays berein confeſs a wiſe Diſpoſition of the Great and Gracious Creator, who, 
Vater, N notwithſtanding that he has made Water and many other fluid Matters vi- 
tnels, WM ile, yer ſeems to have excluded the Air only, for the moſt part, from that 
ſame Faculty, notwithſtanding that that alſo in itſelf is viſible like other Bodies, 
nd ſeems to be very well adapted thereto by its Elaſtical and other Proper- 
ties, as appears when we compreſs a great Quantity of Air in the Pump, 
ad then ſuddenly let it out again by the Cock? Now let an Atheiſt ask 
s of WI lf, whether this can appear to him to be ſo order'd without any De- 
| we gn or Purpoſe ? And ſince the Air itſelf being thus viſible, and ſo far capa- 


are de of ſtopping the Courſe of Light, would cauſe us to live as it were in 2 
continual 
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continual Fog, and hinder us from ſeeing conveniently moſt of the Objeg, 
about us, whether he does not obſerve, that this ſame adorable Wil 


_ docs here interpoſe after a wonderful Manner for the Benefit of Mar. * 
ind? net: 
| hav 

Sect, XXXVI. The Wonders of Refleftion. fes 

Ap to the end that many miſerable Philoſophers, who think they under 
ſtand ſo well the Laws of Reflections and Refractions, ſhould not imagine * 
that there are not more Wonders concealed in the ſame, and that their Un wak 
derſtanding does perfealy extend itſelf thereto, let them give a ſatisfactory 5 
Reaſon of the Appearances mention'd by that accurate Philoſopher Sir Ia: ; 
Newton, in his Optics, p. 238, and 346, laſt Edition; and tell us what is the 1 
Cauſe that the Light paſling from a Glaſs, and falling with a certain Obliqui- a 
ty upon a Place from which the Air has been exhauſted, does not proceed on — 
but returns back again to the Glaſs ; and that when the Rays fall from the wi 
Glaſs upon the Air with an Oblique Angle of more than 40 or 41 Degrees, — 
the ſame are likewiſe entirely reflected; whereas if they fall with a leſſer 1 : 
Obliquity, moſt of em will paſs thro* the Air, ſo that the Light which paſks * | 
thro” the Air upon the Glaſs, can make itſelf a way thro' the ſame, and yet 1 7 


the Light that paſſes from the Glaſs to the Air in the ſame Obliquity ſeems ¶ e 
2 to make itſelf a Paſſage in a Medium thinner, whereby to purſue it rr 
ourſe. | 
They that have a mind to ſee many wonderful Circumſtances beſides theſe, 
may conſvlt the abovemention'd Places, and from the Experiments there te Abo 
lated, may with Certainty enough infer, that we do not rightly underſtand mak 
the Nature of Light, with reſpect to its Reflections, whilſt we only conſider WM garni 
it as a Globe or Ball rebounding from any hard Matter. Ma Ire 
At leaſt it is evident hereby, that there are Laws in Nature to which th: the fa 
Light is ſubjected, of which perhaps none of the Naturaliſts, it they had nd neht 
thus found them true by Experience, would ever have thought. 1 


Sfr. XXXVII. Experiments ſhewing that Light may become a Solid Bud) 


| Irm161 T have here forborn to have enquired into certain Queſtions pro- Aft 
poſed by Sir. Iſaac Newton, in his Optics, p. 349. Cuaſt. XXX. where thut sich 
Gentleman ſeems to incline to the Opinion, that Light, beſides its being i Ounce 
moſt active Matter in Nature, may likewiſe become the Subſtance of palp# Evapo 
ble Things, and be converted into a ſolid Body: but ſince Mr. Homberg u :veme, 
put this Affair out of doubt by ſeveral Experiments recited in the Memon, the 
of the Royal French Academy, 1705. p. 122, Cc. it ſeems not improper to e Nov 
here likewiſe this Uſe of Light. And, 

Firſt, That Light penetrates almoſt all Bodies, even thoſe that appear 0 
ſcure to the Eye, and paſles thro the ſame, as is ſufficiently known to ſuch 
make uſe of good Microſcopes, ſince almoſt every Object that has be- 
viewed therewith, provided they are but thin enough, do in ſome manbet 
come tranſparent. 
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The ſaid Sir Iſaac Newton tells us in his Optics, p. 223. That he has obſer- 
red the ſame in a dark Chamber, when any Matter reduced to a proper Fhin- 
gels, was placed before the Hole through which the Light would otherwiſe 
have paſſed ; and he only excepts white metalick Bodies, which ſeem to re- 
gebt all the Light falling on them. 

Secondly, If we ſuppoſe Flame to conſiſt for the moſt part of Light, we ſee 
that it turns to a ſolid Body in the burning of Chalk, and eſpecially in the 
making of Minium or Red-Lead from Lead-Aſhes, which after having burnt 
and glow'd a great while, become more heavy. | 

Mr. Homberg likewiſe relates, that if Quickſilver, being reduc'd to the ut- 
moſt Fluidity by Steel and Antimony, be put over a Fire in a Glaſs, the parts 
of the Fire will penetrate it thro* the Glaſs, and which may therefore be 
deemed a Light without any additional Mixture, will change it into a Pow- 
der heavier than the Quickfilver was at firſt, and be of ſuch Proof againſt Fire, 
that it will bear glowing at leaſt 24 Hours without any Evaporation; and 
when driven with a very violent Fire, it may indeed evaporate into Smoak, 
but will however leave a little Parcel of itſelf behind, which being formed by 
this Light in the Quickſilver, will aſſume the Qualities of a ſolid and mallea- 
ble Metal : This may be farther confirmed'by the Experiments made on the 
like Occaſion by Mr Boyle, by which he ſhews how ſome Bodies, ſhut up on 
erery Side in Glaſs, become more ponderous by the Fire or Light that paſſes 
thro' the Pores of the ſaid Glafs: But this is proved yet more plainly, and be- 
yond all Diſpute, by the following Experiment of the ſaid Mr. Homberg in the 
abovemention'd Place, who having reduced four Ounces of Regulis Martis to 
Powder, placed it about the Diſtance of 1x Foot from the true Focus of the 
Burning Glaſs of the Duke of Orleans, ſtirring it about from time to time with 
an Iron Spoon ; by the Heat of this Light there aſcended a great Smoak from 
the ſaid Regulus for the Space of an Hour, and then it ceaſed : And tho? one 
might expect, that by the loſs of all thoſe Particles which evaporated in 
Smoak, the Weight whereof would have been diminiſhed; yet the contrary 
he found that the Weight of it was increaſed 1; Quarter of an Ounce, and 
ſome Grains, that is to ſay, about a tenth part of the whole. 

Afterwards he placed the ſame in a greater Heat, or in the real Focus, 
which put the Regulus into Fuſion, and then it weighed no more than 34 
Ounces; ſo that ke reckons that this loſs of the half Qunce happening by the 
Evaporation and Smoaking, one may ſafely affirm, that the Light had firſt 
wgmented it with almoſt the Weight of a whole Ounce, which by melting, 
and the Operation of ſuch great Heat was difſipated again. | 

Now whether this laſt Calculation be juſt or not, it plainly follows from 
hence, that this Regulus had in the firſt of thoſe Experiments gained by'the 
Rays of Light, the Weight of almoſt half an Ounce over and above all that 
tyaporated in Smoak; which clearly ſhews, that Light can conjoin itſelf to 
ſoſd and palpable Bodies, and increaſe the Subſtance thereof. 

But the Reader is deſired to conſider this as the firſt Sketch of a new Diſ- 
Every: And I ſhall not endeavour any farther here to determine, whether we 
ht with thoſe great Men abovemention'd, to conſider Light as the _ 

4 e 


The Religions Philofopher. 417 


418 The Religious Philoſopher. 


eſt and moſt active Principle in Nature. This however ſeems to be unco. 
teſtably true, that Light is either a pure and uncompounded Fire, or caries 
ſuch a Matter along with it; and how much ought to be aſcribed to the Ad. 
vity of Fire, is ſufficiently known to every one. Experience likewiſe teacher 
us, how much all Plants and Animals depend upon the Influence of the Light 
of the Sun; inſomuch, that if it cannot be ſaid to be the only active Principe 
in Nature, at leaſt it may be certainly reckon'd among the chiefeſt. 


SzcT, XXXVIII. Optical Experiments paſſed over. 


I $1 aL1 not amuſe myſelf here to rehearſe the common and known Expe- 
riments about Light, which the Science of Optic, ſuggeſts as ſo many Won. 
ders, tho” they furniſh us with one of the greateſt Proofs to demonſtrate that 
there is a Go who directs this miraculous Matter of Light, rendering it ſub- 
ject to ſuch Laws, - notwithſtanding the amazing Velocity of its Motions, 
that even the greateſt Mathematicians mult ſtand aſtoniſhed, when they ſee 
that all true Argumentation can deduce from it, performed by the ſame, 
Thus we ſee when it falls upon the Superficies of a Looking-Glaſs, that it 
paints the Object from whence it flows, as if it was behind the ſaid Look: 
ing-Glaſs, where the Image is repreſented ere& equally large, and at the 
ſame Diſtance as the Object: If it falls upon Spherical Convex-Glaſſes, it 
likewiſe makes behind the ſame a nearer and direct Image upon the Glas; 
and upon Spherical Concave-Glaſles the Image will be ſometimes erect, ſome- 
times inverted, now greater, then ſmaller; one while it will appear before, 
another while behind the Glaſs, which may be ſhewn almoſt by Reftaction 
in ſo many Changes thro' Convex and Concave-Glaſles. 


Secr. XXXIX. A Dark Chamber, and Convictions from thence. 


Now if any Body would with ſmall Expence try an Experiment about the 
Operations of Light, let him make what they call a Dark Chamber, of which 
mention has been already made in Contemplation XII. by which means he wil 
ſee upon a white Paper, or a Piece of Linnen held in the Focus of the Glals, 
that is fix'd in the Window, the Pictures of every thing that is on the outlide 
of the Chamber, which will produce a very pleaſing Proſpe&, eſpecially it 
the Chamber looks upon a Flower-Garden; for then one may ſee the Flowers 
in all their Colours and Figures, painted upon the Paper, and their Motions 
occaſion'd by the Wind; and if there be any Men or other Creatures in the 
Garden, it will be a natural Moving Picture. 

Now | ſince every one can judge by a Picture, of the Art and Skill of the 
Painter, and can be aſſured by the exact Repreſentation of the Object after 
the Life, that the Man who drew it was a great Maſter of Painting; lets 
miſerable Atheiſt but only contemplate with us theſe Pictures formed by tit 
Light, and tho? he were himſelf a very skilful Limner, let him tell us wie 
ther he, or any Man beſides in the who'e World, could copy a Piece, 0 
only ſo very like, with ſuch noble Colouring, ſo nicely adapted to all tit 
Rules of a Mathematical Perſpective, but alſo with all its MQtion, as i 
may obſerve to be done in an Inſtant by the Rays of Light: And in al 
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ebe obliged to own, as to be ſure he muſt, that it exceeds all human Power, 
vhar Reaſon can he give with the leaſt Show of Truth, why he ſhould not 
oofeſs an underſtanding Artificer in a Work which exceeds the Skill and 
2wer of all human Invention: Whereas in other Works of much leſs Ex- 
-llence, a Man would be juſtly eſteem'd a Fool, if not mad, who ſhould 
maintain, that it had acqu:r'd its Figure without any Knowledge. The ra- 
her, ſince we ſee that the Rays which repreſent the Colours of each of em 
© diltinctly in the Chamber, paſs all of em together thro” this little Hole 
ind Glaſs; and altho they be ſo numerous, and coming from the Objects, 
t are they not jumbled and confounded with each other in this little 
Hale, thro' which they paſs together; a thing that is not eaſily to be cre- 
lired, if we had not ocular Proof of it. And cannot then an unhappy 
Cceptic diſcover yet an over-ruling Power and Wiſdom in this Direction 
of Light? What can be further done to extticate him out of this miſerable 


Blindneſs. 


Secr. XL. The Properties of the Rays of Light, with reſpeFt to Colours, 


But before we take our leave of Light, we ſhall add ſomething which 
ſeems to ſurpaſs even Wonder itſelf. Could- any Body believe it, when he 
looks upon the bright and untinged Light of the Sun, that the ſame can be 
livided and diſtinguiſhed into ſo many different ſorts of tinged or dyed Rays, 
15the Great Creator has been pleaſed to communicate of primary Colours 
Or . Tinctures, or as the Learned call them, Homogeneal Colours ? 

And yet Experience teaches the ſame, as alſo that each of theſe coloured 
Rays ſuffers a particular Quantity of Refraction, and that the white, or 
ther the clear Light, is thereby ſplit into different Parts or Kinds of Rays, 
which appearing ſingly, ſhew a red, yellow, green, blue and purple Colour; pn 
which account theſe Rays are named by Sir Iſaac Newton, Red, Tellow, Cc. 
each of em according to their particular Colours, foraſmuch as they are 
_ to them, and cannot be altered by any ſubſequent Refraction or 

ellection. é 

Moreover, ſince all unmix'd Rays of the Sun do repreſent a certain Co- 
bur, and the whole Subſtance of Light conſiſts of the ſaid Rays, it ſeemed 
tobe hardly poſſible, but that all theſe Tinctures jumbled together, muſt 
occaſion an Obſcurity to our Sight; foraſmuch as Blue, Purple, Red, and 
Sher Rays, are far ſhort of that Brightneſs which occurs to us in the pure 
Light of the Sun or Day; and yet we find that all theſe colour'd Rays that 
proceed from Light by Separation, being collected and mix'd with each 
dither, do entirely loſe their reſpective Tinctures, and together produce a 
ear and tranſparent Light, entirely like that untinged Light that comes 
on to us from the Sun: Which new conſtitured Light may be again, as 
before, divided into its colour'd Rays, which, if one will, being mix'd to- 
gether again, ſhall the ſecond time repreſent an uncoloured Light clear and 
maſparent ; concerning all which, the firſt Diſcoverer, Sir Iſaac Newton, 
us treated largely in his Opticks. Fo 
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Now Lask an unhappy Atheiſt, whether he can believe that Light jy 
acquired theſe Properties either by Chance or ignorant Cauſes ? Or whether 
he muſt not acknowledge, that thoſe Men argue much more juſtly, yy, 
conclude from hence, that the great and gracious Benefactor of Manking 
has produced all theſe differently colour'd Rays, to the end that the Behg. 
der may be ſo much more agreeably affected and refreſhed with the Sight 
of Gon's Creatures; and that he has placed in them the laſt Property 
whereby all of em being mingled together, do compoſe a clear and eranſpa 
rent Light, to the end that the Obſcurity of the Colours may not embarrzy 
human Eyes? | 

Beſides, his Wiſdom and Beneficence muſt be acknowledged herein, thy 
in the Parts which compoſe difterent colour d Bodies, he has placed ſuch : 
Diſpoſition, whereby one Body, when this compounded Light falls upon it 
is adapted to refle& only one, or ſome particular kinds of Rays; for Inſtance 
one only Red, another only Yellow, a third, both of 'em equally, and ng 
other (by which a kind of a Gold- colour between Red and Yellow is gene- 
rated) I ſay, to reflect theſe in a greater quantity, by which means each 
Body, according to one or more fort of Rays which it reflects, either Sin: 

ple or Compound, repreſents its particular Colour, and from thence is deno- 
minated Red, Yellow, Cc. 

How ſtrange ſoever this Language might have been to all former Philoſo- 
ſophers, yet the ſame is at preſent put out of all doubt by the afore-quoted 
Optics of Sir Jſaac Newton ; who tho' he may be juſtly reckoned by eren 
Body amongſt the moſt famous Mathematicians of the World, yet to ſet a 
Example to theſe leſs experienced Gentlemen, that they ſhould not too 
much rely upon Conje&ures and Hypotheſes, has proved the ſame to be un- 
queſtionably true, not by Demonſtrations founded upon Arguments, but by 
manifold and exceeding nice Experiments. Now thoſe that have a mind to 
read and try the ſame, may meet with em in the aforeſaid Treatiſe of 0p 
tics, eſpecially in the Firſt Book. 


Sect. XLI. ' The Divifion of Light in Iſland-Chryſtal. 


BeSipts the above-mentioned Diviſions of Light, whereby it is (pl 
into various-coloured Rays, Mr. Huygens in his Treatiſe about Light, p. 61. 
and Sir 1ſaac Newton in his Optics, Query 25. p. 328. do ſhew us another D. 
viſion or Splitting of Light, which it undergoes when it meets with [ſar 
Chryſtal ; upon which, as ſoon as a Ray of Light falls, it is divided ini 
two other Rays that preſerve however the ſame Colour. 

Of theſe Diviſions or Splittings of the Subſtances of Light into ſever 
other Parts, as well tinged in the firſt Caſe, as ſimple or untinged in the ſe 
cond, I don't know that there was ever the leaſt mention made, or Trac 
to be found among the ancient Naturaliſts; nor that this Matter has bea 
put out of doubt ſooner than in the laſt Age by accurate Enquiries and unde 
niable Experiments. 
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Scr. XLII. The Uſefulneſs of the Moon. 


Now let the Reader return with us to Tab. XXI. Fg. 4. and ſuppoſe 
de Sun to be repreſented by A B, and the Earth by CD, in which Situa- 
ion, as we have ſaid before, the Shadow of the Earth, or the pyramidal 
figure C P D makes the Night, it will not be then difficult for him to fanc 
the great Darkneſs in which thoſe that dwell at T muſt be involved; foraf- 
nuch as not the leaſt Ray of Light flowing from the Sun A B, can come to 
them directly, or in a ſtrait Line. 

Now if you will pleaſe to obſerve, that the Moon M being oppoſite to 
the Sun A B, is at Full to thoſe that live at T, that is to ſay, they ſee its 
whole enlighten'd Side ; you will tell us whether you can think there is any 
Gratitude in thoſe People that ſhall deny their great Obligations to Him who 
has furniſhed them with this Light of the Moon in ſuch their Darkneſs. 


Sect. XLIII. Convictions from hence, and the Eclipſes. 


Now the only Evaſion that ſuch People can make, is, that all this hap- 
pens by Chance, or by neceſſary Cauſes, and conſequently that no Thank- 
fulneſs is due: But if the Gracious Creator of the Moon had no Wiſdom, 
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| nor the Benefit which Men enjoy from the Light thereof is not to be reckoned 


one of His great Views and Deſigns, how will they account for the follow- 
ing Particulars ? 

I. That the Light of the Sun has a Property when it falls upon any Bo- 
dies (as here from N, the Center of the Sun, upon M the Moon) to re- 
bound back from it again, and to produce a reflected Ray MT; by which 
means thoſe that would otherwiſe remain in the midſt of the dark Cone 
CPD, are enlightned. Now that without this Faculty of Light there 
could be no Rays reflected from the Moon to our Earth, is plain enough. 

II. Why is the Moon M, which is much ſmaller than the Globe of the 
Earth, placed at no greater Diſtance from it; ſo that (as we ſee in Saturn 
and other great Planets) its Breadth and Diameter diſappearing almoſt out 
of Sight, would be uncapable to communicate any Light to us that could 
be uſeful ? And is there here no wiſe Purpoſe ? And ſince the Univerſe is ſo 
large, why is this Place, among Millions of others, juſt choſen out, whereby 
it is beſt befirted to render ſuch Service to thoſe who inhabit the Earth? 

III. How comes it that the Moon is not of ſuch a Contexture as our 
black or dark-coloured Bodies are ; by which means it would be able to give 
little or no Light to us? 

IV. Why is it not a corvex, globular and ſmooth Body, like Looking- 
Glaſſes and other poliſhed Things, when (as thoſe who underſtand Optics 
know) there would be no more than one Point, or at leaſt a very little part 
of the Moon viſible and capable of enlightning us ? 

V. Why does not the Moon move according to the Line GH FS, which 
lies in the Plane of the Sun's Way NA; by which means the ſame at G be- 
ing oppoſite to the Sun, would never be ſeen Full, but would always be ob- 
[cured and eclipſed by the Shadow of the Earth CP D, and on the con- 
Mmm 2 trary, 
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trary, the Moon being at F when it is dark or new, the Sun AB Would be 
always either totally or partially covered and eclipſed thereby, ar leaſt g 
World reaps this Benefit by the Declination of the Moon's Way ME T 
from the Plane of the Eclipric, or Sun's Way Nu, or G HF S, that the Pg. 
ces lying near the Poles may be enlightned by the Moon, whilſt the Sun be 
ing itil] under the Horizon, occaſions ſuch a long and diſmal Night? 9 

And moreover, does there appear no Wiſdom therein, by which this con 
tinual Monthly Sun (as one may call it) is ſecured, to the end that Ont 
kind may not be ſo often deprived of the Uſe thereof? How comes it then 
to paſs, that the Moon's Way SM HR has juſt ſuch an Obliquity with 
reſpe& to the Plane of the Sun's Way, or G H FS, that, Fiſt, the mol 
part of the Time that the Moon is at M, or directly oppoſite to the Sun, f 
is freed from the Shadow of the Earth CP D, and conſequently from its 
Darkneſs, and that all that part of it that is turned to us, is ſeen at Full 
and in its entire Luſtre : Secondly, That when the Moon is at R, that is. in 
Conjunction with the Sun, and is ſeen at E, it is not hid from thoſe that 
dwell upon the Earth? 

VI. But farther, ſince now the Planes of the Sun's and Moon's Way 
HFS Gand HMS R (placed in reſpe& to each other after the manner 
of two Hoops laid obliquely upon one another) cut each other at two Points 
H and S; it follows, that when the Moon is not in its own Way at M 
but at H or 8, it will then be in the Plane of the Sun's Way: And when 
it happens at the time that the Sun is not at A B, but is directly oppoſite 
at ah to the Moon at H ot 8, and that the Sun and the Earth are in a Right 
Linen R; it may be eaſily gather d from the Figure, that when the Night- 
Shade extends itſelf to EK T, the Moon being at H, will be thereby eclip- 
ſed and obſcured ; but when it is at 8, it will then hide the Sun at ab, and ſo 
cauſe a Solar Eclipſe to thoſe that dwell at 8. 


Srer. XLIV. The Advantages of Ecliples. 


Bur here ſeems an Objection to ſtand in our Way, namely, that if Light 
be ſo agreeable, and Darkneſs ſo terrible; and if all this be ſo order'd by a 
wiſe Governour of the World, why do theſe Eclipſes or Obſcurities of the 
Sun or Moon come to pals, ſince Light alone ſeems ſufficient to furniſh Man, 
tired by the Labours of the Day, with refreſhing Reſt ? 

Now to anſwer this, and to ſhew that in Eclipſes likewiſe, how dark ſo- 
ever they may be, the moſt adorable Wiſdom of G oD is diſplayed, we need 
alledge nothing moce than what is already known to Aſtronomers from the 
Uſes thereof. 

And, Firſt, that in the inquiring into the Courſe of the Sun and Moon, 
theſe viſible Signs are oft- times ſo many Evidences, whereby we may know 
whether what has been ſaid thereupon, in other Caſes, is well grounded ot 
not: Of this you may meet with many Inſtances among the Aſtronome!s, 
which we ſhall not here relate. 
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f * 
ini fs of many natural Truths, which migh 
. 2 theſe Eclipſes, or at leaſt not ſo 
not have ; | 
way know that the Moon is leſs than the Sun, or tr ( 
Thus rr ithout any Calculation, only from hence, that 22 Mm 
Earth itſelf, w h's Shadow A LZ running like a Pyramid into a Dp fun 
Fig, 2.) the Eart ſon every where ſmaller than the Earth itſelf; 2 2 
L, is for that = i than the Diameter A Z of the Earth; as 4 Der 
EV, aſſing thro* the Shadow, from H to K, is which. *s 
_ = frequently hid a long time in the ſame ; * — * 4 ich 
3 if the Moon were only of equal Magn 
wo | | | 
— e it likewiſe follows, that the Moon in itſelf is 5 _ Hooks 
pn ſhort of the Clearneſs of the Sun, even tho' we ou 1s Elio. 
a 1 itlelf that Flame - Colour which it ſometimes ſhews in 
to the . 1 
2 that the Moon receives its Light from t 
From mo palin Samy wh paſled thro' the Earth's Pear ay & 
ark os Eclipſe, it appears again in full Luſtre as ſoon a 
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faring People, whoſe Preſervation and Lives too often depend upon the Gagg. 
neſs or Badneſs of a Chart. 

After having underſtood this right, it does not ſeem neceſſary to prove by 
more Circumſtances, that the above-mention'd Objection will fall of itſelf, 
and that the Eclipſes of the Sun and Moon are of great Uſe to Mankind. 

Beſides, that though we ſhould not be able ro ſhew all the Uſes thereof, 


yet this is no Proof of any thing's being unprofitable, ſince ſuch a Reaſon has 


no other Foundation than in the Ignorance of Men. 


Sect. XLV. The Light of the Moon is without Warmth. 


Bur to procecd : Is it not a Wiſdom that has made and ruled the Moon 
with a Delign of doing Good to Mankind? foraſmuch as there is hardly 
any Light known to us which does not warm at the ſame Time that it 
ſhines; and ſince the Rays of the Moon ſeem to be no other than thoſe that 
are tranſmitted from the Sun to it, and then reflected back to us; how 
comes it that the Moon- Light was neither hot nor cold, even then when the 
Rays thereof were collected by a great Burning-Glaſs into one ſmall Space 
or Focus, which (according to the Experiment of Dr. Hock, Act. Lipſ. 1707. 
p. 153.) was 500 times ſmaller than what they filled in their natural State? 
Thus we ſee likewiſe in the Experiment of Mr. La Hire, in the Memoirs of tle 
Royal French Academy 1705. p. 455, that the Rays of the Full- Moon in Of 
ber, collected by a Burning-Glaſs of 35 Inches broad, in its Focus, into a 
Space three hundred and fix times leſſer than what the ſame would have fl. 
led in their natural State, did not produce the leaſt Alteration in a Thermo- 
meter (in which the Liquor was moved by Air, and which diſcover'd the 
ſmalleſt Increaſe of the Warmth thereof) tho? the Ball of it was held for a 
while in the ſaid Focus: And we likewiſe find by the ſaid A Lip. 1697, 
p. 429. that the ſo famous Burning-Glaſſes of Mr. Tſchirnhaus produced in- 
deed a greater Brightneſs by the Rays of the Moon in the Focus, but not the 
leaſt Warmth. Now could ever any Body have imagined that the Rays df 
the Sun, collected by a Burning-Glaſs, or reflected from the ſame, will bum 
ſo terribly ; and yet that the ſame Rays rebounding from the Moon to Us, 
do not appear to bring the leaſt Warmth along with them, notwithſtanding 
that by this kind of Glaſſes the Brightneſs of the Moon-Light is very much 
augmented in the Focus as well as that of the Sun. 

But we ſhall have Occaſion to ſay ſomething more of this, when we come 
to the Contemplation of Uaknown Things. | 

Now how advantageous it is to hot Countries, that this Light of the 
Moon produces no Heat, is obvious to every one who knows that if it vi 
otherwiſe, and that the Rays of the Moon were likewiſe hot, that pill 
of the Earth would be barren, and ſoon burnt up, ſince the deſcending 
Dews of the Night, by which it is now moiſtened, would then ceaſe to fl 
down, and this Fire of the Moon would draw its Vapours upwards. More 
over, if the Night-Air were not freſher and cooler, and that the Rays © 
the Moon kept the ſame in a continual Warmth, it is plain enough how 100 
judicial it would be to the Health of all Men, and the hot Parts of the Wor 
wou:d fufter great Inconveniencies thereby. SECT 
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Szcr, XLVI. The Moon's Magnitude and Diſtance from the Earth. 


I xx 0 not whether it is neceſſary to ſhew in this Place, how much the 
Moon is ſmaller than the Earth, and how much the Light thereof (which in 
ielf is hot, yet) by reaſon of the Diſtance is weaker, and leſs warm upon 
he Earth than at the Moon itſelf. But ſince the preceding Figures may be 
of uſe to us in this Matter, and the Grounds of this Calculation depend on 
that of the Sun, we ſhall briefly touch upon the ſame. 

1. Let AB (as before in Tab. XX. Fig. 1.) be the Semi- diameter of the 
Earth, and D C now be that of the Moon; then will the Angle A CB of the 
Moon's horizontal Parallax, when ſhe is New, or Full, according to Sir Iſaac 
Newton, be at a Medium. 57 Min. 30 Sec. 
And its apparent Diameter DC G, according to the ſame. 31 Min. 30 Sec. 


5 The half of which therefore for the Angle DBC, is 6 15 Min. 45 Sec. 
* In the Fourth or laſt Quarter of the Moon, and at a middle Diſtance like- 
the vile from the Earth, Sir Jaac Newton again ſuppoſes, | 
Space The Horizontal Parallax, or the Angle ACB— — 56 Min. 40 Sec. 
1707. Ie apparent Diameter, or the Angle DBG 31 Min. 3 Sec. 
rare? W The half of which for the Angle DB C is 25 Min. 31 Sec. 
of th Now ſince A and D are Right-Angles, made by a Tangent and a Semi- 
O- diameter, if we take the Earth's Semi- diameter A B for an Unite, we ſhall, 
ito a MW 0 plain Trigonometry, find B C, or the Moon's Diſtance from the Earth to 


ve fl. mount to; ma 
-rm0- At New or Full, barely 60 Semi-diameters of the Earth. 
| the And at the Quarters, barely 61 of the ſame. 


So that the middle Diſtance is about 60; thereof. 
2. Now to diſcover the Magnitude of the Moon; we firſt find its Semi- 


wy dameter D C by Trigonometry aforeſaid, amounting at Full or New to 24 
ot the er 55, and at the Quarters to s Parts of AB, or of the Earth's Semi- 
ays of diameter; both which do not differ much from Parts of the ſame. 

| bun From whence it therefore follows, That the Earth's Diameter AB: Is to 
o us lat of the Moon CD : : As about 11: To 3; conſequently the Body of the 
.nding WM Earth is to that of the Moon, as the Cube of 11 or 1331 to the Cube 


> z or 27, according to what we have ſaid about the Sun. And therefore 
27 Globes of the Earth are equal to 133 Globes of the Moon, or the Moon 
$49.5, barely 30 times (to compute in round Numbers) leſſer than the Earth. 

This Calculation is accurate enough to build upon in Things of ſuch a Na- 


of the ute; and if it be not entirely exact, neither is it far ſhort of the Truth. 

it wis. With this likewiſe agrees the Concluſion of that Great Aſtronomer 

t pat Mr. Hanſtead, who makes the Diameter of the Earth (as Mr. Whiſton ſays in 

ending lis Prælełi. Phyfic. p. 292.) to amount to 7935 Engliſh Miles, and that of the 

to fall Moon 2175 of the ſame : Which Proportion of 7935 to 2175, varies but little 
tom the abovementioned of 11 to 3. 
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Ster. XLVII. Why the Light of the Moon is not IN arm. 


Now if we ſuppoſe the Point S in the Moon, and the Point B on the 
Earth, (Tab. XXI. Fig 2) and farther, the Length S“ as the Moon's Semi 
diameter; and it we look back upon what has been ſaid above concerning the 
diverging and ſpreading of Light at various Diſtances, as well with reſpe& to 
its Heat as Shining; we ſhall find that in both theſe Caſes the Force of the 
Light at ö, is to that at B, as the Square of S B, to the Square of $6, 

Now we have thown above, that as SB 1s 60+ Semi diameters of the 
Earth, or the Moon's Diſtance; ſo Sb is # Parts of one Semi- diameter of 
the Earth, when it repreſents that of the Moon. | 0 

Now ,?; is the Square of , or Sb, and 3660; that of 60: or SB; and cope 
ſequently the firſt is to the ſecond, as 9 to 442890, or as 1 to 49219, 
omitting the Fraction. From whence it appears, that the Warmth of the 
Light which comes down from the Moon, is about 50,000 times leſs when it 
has reach d us upon the Earth B, than it is at the Point b, when it has pro 
ceeded no farther than the length of one Semi-diameter ot the Moon, or $ 

And this is the Reaſon, according to Mr. / hiſton, Prælect. Aſtron. p. 108/ 
why the Light of the Moon 1s not attended with any ſenſible Warmth by the 
time it has reach'd us here upon Earth. But foraſmuch as Dr. Hook has col- 
lected the ſame into a Space 500 times ſmaller, and conſequently render'd 
500 times as ſtrong as the ſaid Light is in its natural State; and therefore it 
ſuch a Focus it is no more than 500 times ſtronger than at the Moon itſelf 
yet even in that caſe this Learned Man could not perceive any ſign of Warmth, 
notwithſtanding that the Shining, or Light of the Moon (which deſerves ig 
be taken Notice ot) was increaſed proportionably. I leave it co the Judg: 
ment and Obſervations of others, whether % part of the Warmth of a hat 
Summers-Day with us, would be able to make any Impreſſion even on the 
beſt Thermometer: For that the Rays of the Sun have much the ſame Power 
on the Moon, as on the Earth, is plain enough from the little Difference there 
is of both their Diſtances from the Sun. Ly 

And in this Experiment the Thermometer being moved by the Light d 
the Sun, it ſhould ſeem that we are obliged to ſeek for ſome other Cauſe tha 
merely the Diſtance, ro which we ſhould aſcribe that the Light or Rays 
the Sun are reſlected to us from the Moon, without bringing any Heat along 
with them, but leaving it all Echind them. eo 

Be that as it will, this is plain, that if the Moon ſhould tranſmit to us (0 
much Heat with its Rays, we ſhould ſuffer many Inconveniencies from then 
which is now prevented by our Great Creator, who dire&s all Things wi 


infinite Wiſdom and Order. 


Sect. XLVIII. The Cauſe of Elling and Flowing not inquired into. 


Now whether the Moon is the Cauſe of the Ebbing and Flowing of the 
Great Seas, and of the continual Motions of their Waves to the very bottoll 
thereof, we ſhall neither diſpute nor inquire into here; becauſe we are 10 


yet ſo far advan:ed in this Knowledge, as to be able to ſay any thing is 
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erding it, that may be free from every ones Objections, tho! we ſeem to be 
ery far advanced in that Matrer. 

This is experimentally true, that the Waters in the deep and free Seas 
(without taking notice here of other Impediments, concurring Cauſes and 
Circumſtances) riſe and ſwell up to the Places, or about thoſe Places where 
the Moon is vertical, jult as it they were driven thitherward by a Weight, or 
attracted or preſſed by ſome other Power. Concerning which may be con- 
fulted the Writings of Kepler, Newton, Gregory, Whiſton, Varenius, De Stair, &c. 

We find the ſame happens likewiſe on the oppoſite Side of the Earth; 
wherefore the uſual Expreſſions in which both theſe Appearances are compre- 
hended, is, that when the Moon paſſes to the Meridian, the Water riſes ; 
when it goes away from thence, it falls. Others ſay, that it is certain by 
Obſervation, that the Water is at higheſt about three Hours after the Moon 
has been in the Meridian. See Neuton's Princip. Lib. III. Sæct. 24. and II hiſton 
Praleft. Phyfic. Math. Sec. 96. p. 306. 

Let this Matter be as it will, it 1s certainly true by Experience, that if the 
Earth were cover'd all round with Water, it would appear Oval, by reaſon 
of the Swelling of the watry Surfaces on each Side; and theſe two Protube- 
rances of Water or Mountains, as Dr. Gregory terms them, move continually 
wund about the Earth, if they be not obſtructed by Land, Shoals or other- 
wiſe, | 

And as for that very ingenious Cauſe and Figure which Deſcartes produces, 
and whereby he would ſhew that it is always ebbing Water upon the Earth 
directly under the Moon; V/arenius ſays in his Geography, Lib I. Cap. 14. 
$8. 11. that the ſame is contrary to Experience, and ſo it has been found. 

However, leaving the Cauſe to every Man's own Opinion, this is the 
manner in which we muſt ſuppoſe the Motion of the Sea-Waters to happen, 
namely, that it is a Swelling and Siuking of the Sea, rather than a Flux or Re- 
flux, or Ebbing and Flowing, according to the vulgar Notion thereof. See 
concerning the Alteration of theſe Expreſſions, Farenius in the ſame Place, 
nl. 10. and Gregory Lib. IV. Se. 65. | 


Sect. XLIX. Two Syſtems of the World. 


Turn e are two Syſtems of the Heavenly Bodies, which at preſent paſs for 
the chiefeſt, and according to which they are ſuppoſed to be moved. The 
felt ſeems to be the moſt convenient with reſpe& to the annual Courſe of the 
Planets, and is by many taken to be the true one, on account of its Simplici- 
ty: Tis that which we are wont to aſcribe to Copernicus, who has revived the 
lame from the Ancients. 

They that would form a general Notion thereof, may ſuppoſe, (Tab. XXII. 
Fg. 1.) that the Sun ſtands ſtill, and all the principal Planets move about it, 
«cording to the Orbits which they deſcribe in this Figure. D is Mercury, 
the neareſt to the Sun; C is Venus, next to, and without which follows the 
Earth A, which upon this Occaſion is reckon'd among the Planets, and about 
which the Moon B runs; E is Mars; F Jupiter, which has four Moons mo- 
ung about it, after the ſame manner as Saturn H has five, and it may be fix; 

Nnn and 
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and both of em carry their reſpe&ive Moons about with them round the Sun, 1 
Beyond all theſe arc the fixed Stars APO X. : 


The Second Syſtem bears the Name of Tycho Brahe, and ſeems, in relation 1 
to the Planets, to be nothing elſe but the former a little varied in one Caſe mit 
only; and for no other Reaſon than becauſe that of Copernicus ſuppoſes the ce 
Earth to move about the Sun, and conſequently ſeems to contradict the Scrip- - 
tures, from which Tycho and his Followers make a Scruple of departing, of 

To underſtand this Syſtem, we muſt imagine, that the Earth A (Tab XXII. 0 
Eg. 2.) ſtands ſtill, that the Moon B runs round it; that next to it the Sun 8 + 
deſcribes its Courſe, and that all the Planets, with their afore-mentioned of | 
Moons, bear the ſame reſpe& to the Sun, as in that of Copernicus: So that the this 
Way of each of em ſurrounds the Sun, which continually moves about the cope 
Earth; and that all of them muſt be confider'd as ſimply moving about the am 
Sun. The fix'd Stars are here likewiſe repreſented by A PO X. this 

In both of em there is yet this Difference, that in that of Copernicus [ 
(Tab. XXII. Fig. 1.) the Sun S and the fix'd Stars AP ON, ſtanding as it ciar 
were ſtill, the Globe of the Earth A really turns round its own Axis, from WM © 
Weſt to Eaſt in 24 Hours, by which Means the whole viſible Firmament, Sun, kno 
Planet, and Stars ſeem daily moving from Eaſt to Welt. him 

In Tycho's Syſtem, (Tab. XXII. Fig. 3) nothing ſtands ſtill but the Earth int 
A; whilſt all the abovemention'd Bodies are ſuppoſed to run round daily wit 
from Eaſt to Weſt, beſides the Courſe of each in its own Way from Welt to all 
Eaſt. What Reaſons may have induced other Aſtronomers ro form ohe Sy- 
ſtem from theſe two, I know not; ſince in that Semztychonic, the Simplicity pro 
and Convenience of the Firſt, and the Agreement of the Second with the yer, 
holy Scriptures, ſeem to be, if not quite loſt, at leaſt very much alter'd ; one 
for which Reaſon we ſhall ſay nothing of this latter, neither ſhall we diſ- the 
{wade any one that likes it, from embracing it, ſince we don't here under- Far 

take to diſpute the Truth thereof, but endeavour to repreſent to Sceptical his 
Philoſophers, ſo much as we know to be true of it from Experience and un- 120 
queſtionable Calculations, in hope to convince them thereby that there 154 
G 0D. 

Sec Tr. L. The Immenſurable Magnitude of the Fix'd Stars. bs 

To come then to the Matter: Let thoſe who {till doubt of a Powerful by! 
and Wiſe Go d, lift up their Eyes with us, and ſuppoſe this to be the firlt thei 
Time of their Life that they ever ſaw the Heavens adorned with ſo many corc 
glorious Lights ; and tell us, whether they ſhould not be thereby convinced Star 


that the ſame had a Mighty Creator, and that it was not by mere Chance 
that they had acquired their Origin and Luſtre, no more than a Locket {ct 
with Diamonds, of which the moſt obdurate Atheiſt would not dare t0 
affirm, that they were put together without the Skill of an Artificer ; much 
leſs would they affirm it of the Heavens, eſpecially if they obſerve the im 
menſurable Magnitude thereof, which is ſuch, that the Aſtronomers hate 
not been able hitherto to communicate any thing to us that can be more 
depended on than mere Conjecture ; nor have they been able to use 
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the Queſtions concerning the Magnitude and Diſtance of the Fix'd 
. we hear the great Obſerver of the Heavens, Mr. Huygens, in his Caſ- 
mtheoros, p. 135- ingenuouſly acknowledging the ſame in the following Ex- 
effions : But thoſe who before us have endeavour d to determine this immenſe Space, 
kave not been able to conceive any thing certain, by reaſon of the great Exaftneſs ne- 
eſarily requiſite in the Obſervations, and which exceeded the utmoſt Care and Dili- 
gence ; for which reaſon, the Method I have now choſen, ſeems to be the only one re- 
maining, in order to attain to ſomething that might be at leaſt probable in a Matter 
of juch difficult Inquiry - Of which he gives the Reaſon a tew Lines after, in 
this manner: The Stars alſo of the firſt Magnitude, tho view'd even by a Teleſ- 
pe, appear all ſo little, that one would take em for little lighted Matches without 
am Breadth, which is the Cauſe that no Meaſure of their Bigneſs can be found out by 


this ſort of Obſervation. 

It will not be neceſſary to produce any other of the modern Mathemati- 
cians who are of the ſame Opinion, after the Teſtimony of an Aſtronomer, 
to whom the utmoſt Efforts of all the famous Men of Learning were well 
known, he being a Member of the Royal French Academy, and not only in 
himſelf a Diſcoverer of new and never before ſeen Lights and Phenomena 
in the Heavens, but likewiſe of an indifatigable Zeal, and abundantly bleſſed 
with a temporal Eſtate, whereby he was enabled to make Experiments of 
all Things. 

The Method which that great Philoſopher took, in order to form ſome 
probable Con jectures concerning the Diſtance of the Stars, ſuppoſes howe- 
yer, that which has no certain Foundation, namely, That a Star (at leaſt 
one of the firſt Magnitude, ſuch as Hrius, or the Great Dog-Star) is as big as 
the Sun ; from whence he infers, That the Diſtance of the Stars from the 
Farth is 27,664 times greater than that of the Sun from the ſaid Earth : See 
his Coſmotheoros, p. 137. notwithſtanding that he allows this laſt to be above 


12,000 whole Diameters of the Earth. 


Secr. LI. Of the Parallax of the Fix d Sears. 


Axor nE Method of inquiring into this Diſtance with greater Certain- 
ty (if the Event had been favourable) has been ſome Years ſince ſet on foot 
by Meſſieurs Hamſtead and Hook, who thought that they could deduce from 
their Experiments, that the Diameter of the Earth's Way about the Sun (ac- 
cording to Copernicus) made ſome Alteration of Sight with reſpect to the fix'd 
Stats, in Proportion as the Earth was ſo much nearer, or ſo much farther 
from them; whereby likewiſe the Syſtem of Copernicus of the Earth's Mo- 
tion, ſeemed to be proved at the ſame time. I ſhall not here rehearſe the 
differing Notions of Gregory, Whiſton, and others about the ſame ; but that 
from theſe Obſervations, even tho? they were true, the Diſtance of the Stars 
and Motion of the Earth cannot be proved, is ſufficiently ſhewn by Mr. Caſ- 


ſai, in the Hiſtory of the French Academy for the Year 1699. 


So that theſe two laſt Methods, in which all imaginable Helps, known to 
the Moderns, are uſed, leaving the Matter ſtill uncertain, there is no great 
5 Nun 2 Hopes 
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Hopes of meeting any better, at leaſt ſince the Globe of the Earth is no big. 
ger, or (according to Copernicus) its Way about the Sun of a larger Dia- 
meter, that it may the better ſerve for a Foundation for meaſuring ſuch | 
Diſtance. Now as long as the Diſtance of the fixed Stars from the Sun t 
from the Earth remains unmeaſurable, it follows from thence, that the Mag- 


Inſt 
the 
yen, 
ked 


nitude of the Starry Heavens, tho' one were to conſider it as an Orb about " 
the Sun or Earth, which cannot yet be proved from Nature, will always re. | 
main likewiſe immenſurable. 


cope 


Now that the Holy Scriptures ſpeak here according to the ſtricteſt Truth, — 


as they do likewiſe about many other Things of Nature, every Man mut How 
own, who will conſider that Paſlage in Proverbs xxv. 3. The Heaven jor Height, Tele 
and the Earth for Depth, and the Heart of Kings is unſearchable. In like man- 
ner, when the ſaid Scriptures would propoſe any Thing which ſurpaſſes al 1 
Mens Conception, they compare it with the Height of Heaven, as in Pf. cii. jo | 
11. As the Heaven is high abuve the Earth, ſo great is his Mercy towards them that — 
fear him. But the Expreſſion of the Prophet Jeremiah is yet more full and | wor 
emphatical, ch. xxxi. v. 37 If Heaven above can be meaſured, aud the Founda- No 
tions of the Earth ſearched out beneath, I will alſo caſt off all the Seed of Iſtae— 
From hence we may plainly enough infer, that ſince Go p was not pleaſed 
to caſt off all the Seed of Iſrael, in which the Saviour of the World was com- N 
priſed, as he expreſly ſays, ſo neither is Heaven or the Firmament capable I gone 
of being meaſured. | he { 
Let me now ask an Infidel, whether or no he does not here diſcover the W, 
Divinity of the Hoy Writ ? For unleſs He who dictated it were an omniſ- WW - che 
cient Gop, and did know all the Counſels of Men, and even the Iſſaes 3 
thereof to the End of Ages, how can it be imagined, that an Author af nude 
any Senſe would venture 7 to advance ſuch an Aſſertion as this, con- 
cerning the Immenſity of the Heavens; which, (notwithſtanding the Za 
and reſtleſs Attempts of all Sorts of Men; notwithſtanding the Charges and WW... 
Expences beſtowed by ſuch great Potentates wholly and ſolely in this Inqui- woles 
ry ; notwithſtanding that Diligence whereby other Matters, which at firſt his 8 
ſeem incredible, have been at length found out) remains good, even atterſo iche 
many Ages, to this Day; foraſmuch as Heaven continues as much immer Ape 
ſurable as ever. N | | bis Co 
It did indeed ſeem very probable to Philoſophers, that a Method might went; 
in time be found to meaſure not only the ſtarry Heaven, but even the Stats 
rhemſelves ; when firſt great Mathematicians found a Means in Aſtronomy to 
make uſe of the Orb of the Earth (or the Orb of the San) as an Inſtrument T; 
to meaſure Angles ; and by their Pendulums, and Micrometers (as they call 
them) plac'd in the Focus of great Teleſcopes, became able to meaſure An- nan 
gles in the Heavens, even to Seconds, or 60th Parts of a Minute: Whereas 8. 
before, with the moſt coſtly and cumberſome Inſtruments, Aſtronomers covd be 
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hardly meaſure to whole Minutes with any Certainty. ; 
Nay, and what is more remarkable, is, that farther Diſcoveries ſhould be ty, f 
obſtructed by the following Phznomenon ; namely, that whereas all other 


enlightned Objects are magnified by Teleſcopes (the Aſtronomers * 
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[aſtruments) the fixed Stars ſeen thro' them appear leſs than when ſeen with 
the naked Eye, and therefore can be of no Uſe in meaſuring the ſtarry Hea- 
ren, as it might have been expected. When the Planets, which to the na- 
led Eye appear no bigger than the fixed Stars, by means of the Teleſcope 
ppear very large and diſtinct. 

am ſenſible that the Reaſon given for the Appearance is, that the Teleſ- 
copes take off the ſpurious Rays that accompany the fixed Stars; neither do 
| now diſpute ir, thoꝰ the ſpurious Rays that make Venus twinkle, being ta- 
ken by a Teleſcope with a ſmall Aperture, that Planet till appears bigger. 
However, notwithſtanding all this, it is certainly true, that in this Caſe the 
Teleſcope has an Effect quite different from what it has in other Caſes. 
Concerning this, ſee Dr. Gregory's Aſtronomy, and other Authors, whereby it 
will appear that the Diſtance of the ſtarry Heaven is not to be meaſur'd by 
ny Mortal. So that this Word pronounc d by the Creator, namely, that the 
Firmament is unmeaſurable, continues in full Force, and ſhews the divine Ori- 
cinal of the Heavens; thereby, as it were, ſetting Bounds to the Labours of 
the following Ages, and giving Limits to Aſtronomy. 


StcT. LIL. Whether the Starry Firmament be Solid or Fluid: 


Now fince ſuch great Mathematicians have with ſo much Ingenuity 
owned themſelves unable to meaſure the ſo vaſtly extended Magnitude of 
the ſtarry Heavens, which does in a manner ſurpaſs all human Imagination ; 
how great Progreſs had there been perhaps made in the Science of Nature, 
if the Philoſophers had behaved after the ſame manner, with reſpe& to the 
Matter and Figure of which this itarry Heaven conſiſts, and if they had 
made the beſt uſe of that Time which young Learners employ in uncertain 
Conjectures and Hypotheſes, without any Foundation, in making new and: 

| material Obſervations ? Since it remains a Myſtery to the greateſt Aſtrono- 
mers, how the heavenly Bodies are framed and conſtituted. Deſcartes ſup- 
poſes em to conſiſt of fluid Vortices, as is well known. Sir Iſaac Newton, in 
his Scholium to the 53 Propoſition in the Third Book, ſhews the contrary ; and 
archer ſubjoins, that this Hypotheſis is inconſiſtent with all Aſtronomical 
Appearances; concerning which Mr. Huygens may likewiſe be conſulted in 
lis Coſmotheoros, from p. 139 quite to the End, and in other Places, not to 
mention any more. 


Sect, LIII. Probable Reaſons for its being Solid. 


Tux Foundation of theſe Opinions, that the Heavens are a ſolid Body, 
1s principally, that the Diſtance of the Stars from each other, has remain'd' 
na manner the ſame without any Alteration for ſo many Ages, which ſeems 
note agreeable to the Nature of a ſolid Matter, in which they are ſuppoſed 
to be placed, than in a Fluid. 

"This Concluſion ſeems likewiſe to be made with ſome kind of Probabi- 
Ity, from the wonderful Obſervation related by Mr. Huygens in his $/t. $a- 
wn, p. 8, and 9. and which we don't know to have been taken Notice of 
any one before: His Words are as follows: Aſtronomers place three 
Stars 
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© Stars cloſe to:each'other in the Sword of Orion; and when I view'q the 
* middlemolt with a Teleſcope, in the Year 1656, there appeared in the 
© Place of that one (which is no new thing) twelve other Stars, after the 
* manner as they are repreſented in Tab. XXIII. Fig. 1. Among theſe, three 
e that do almoſt touch each other, and four more beſides, appeared twink. 
'© ling as thro' a Fogg ; ſo that the Space about em ſeemed much brighter 
© and lighter than the reſt of the Heavens, which appearing wholly blackiſh 
% by reaſon of the fair Weather, was ſeen as through a certain Opening and 
«© *eparation, thro which one had a free View into another Region that 
us more enlighten'd. I have often obſerved the very ſame thing with 
* this, without any Alteration, and in the ſame Place; ſo that it is likely 
© that this Wonder, whatever it may be in it ſelf, has been there from all 
„ Times; but I never took Notice of any thing like it among the reſt of 
ce the fix d Stars; for we do not find that the others, which were formerly 
© accounted cloudy (Nebulaſæ) nor the Milky-Way itſelf, have any Miſt ot 
„ Vapour about 'em; nor if we view them with a Teleſcope, do they ap- 
© pear to be any thing elſe than a Collection of many ſmall Stars. 

Now l leave it to the Judgment of an impartial Perſon, whether one has 
not mere Reaſon, from theſe Experiments, to believe that the ſtarry Heavens 
do rather conſiſt of a ſolid Matter than a Flood of Particles continually mor- 

ing among each other; ſince the aforeſaid enlighten'd Opening ſhews itſelf 
always circumſcribed after the ſame manner; which in fluid Matters, that 
are ſo ſuſceptible of Motion, can hardly be expected. 


Secr. LIV. The amazing Greatneſs and Diſtance of the Stars. 


Now to proceed : As this great viſible Firmament is immenſurable, on 
account of the almoſt inconceivable Extent of the Diſtance thereof, ſo like- 
wiſe mult we look upon the Remoteneſs of the Stars, and the Magnitude 
of thoſe Bodies, as things uncapable of being determined by Men : The 
Reaſon is, becauſe the Diameter of the Earth is to that of a fixed Star, as 
the horizontal Paralax is to the apparent Diameter of the ſame. Now it i 
plain by Experience, that the Earth, and even according to Copernicus, the Dit 
meter of that whole Circuit which it makes about the Sun, mult be conſr 
der'd only as a Point, with reſpe& to the Diſtance of the Stars, and much 
too ſmall to produce any Parallax. Beſides, we likewiſe find, that the belt 
Teleſcopes that are made, can only repreſent the ſaid Stars as ſo many Points 
of Needles, and without Breadth, inſomuch that we can't diſcover any Mer 
ſure of the apparent Diameters thereof by the Help of thoſe Inſtruments; 
ſo that from the Impoſſibility of obſerving the Paralax, and eſpecially theap 
parent Diameter, we are entirely diſabled from determining the Magnitude 
of thoſe Stars. | 

Now whether, with the modern Aſtronomers, we are to conſider eve!) 
one of thoſe Stars, at leaſt all thoſe of the firſt Magnitude, ſuch as the Di 
Star, and the like, as ſo many Suns, both in Splendor and Bigneſs, has 0 
yet yet been proved by any one : This is certain, that they are immeaſurs 


bly remote from us, and that in ſo unconceivable a Diſtance they _ 
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would not appear bigger than one of thoſe Stars. 
If therefore, without inſiſting upon a real Proof, we ſuppoſe thoſe Stars to 


be ſo many Suns from the Strength of their Light, and from their great Di- 


tance (in which we do but follow, if not all, at leaſt the greateſt Aſtrono- 
ners) we ſhall have an Idea of the heavenly Bodies that includes in it an 
jmazing Greatneſs. 

According to this manner, the Conjectures of Mr. Huyzens will not appear 
il grounded, who, upon the Calculation laid down in his Coſmorheoros, p. 136, 
and 137. makes the Diſtance of the fix'd Stars from the Earth 27,664 times 
greater than that of the Sun. So that if, according to what we have ſaid be- 


fore,/ a Cannon Bullet will require 26 Years in paſſing from hence to the Sun 
with the ſame Velocity wherewith it was diſcharged, it would require, in 


order to arrive at the fix'd Stars, 25 times 27,664, that is, 691,600, or al- 
moſt ſeven hundred thouſand Years; and a Ship that can ſail 5o Miles in a 
Day and a Night, will require 30.430,400 Years. And if we proceed fur- 
ther upon this ſame Foundation, and ſuppoſe with thoſe Gentlemen, that 
each Star has a Space about it proportionable to that of the Sun, I leave 
every Man to judge, whether he be able, without a great deal of Pains, to form 


to himſelf a juſt Idea of this wonderful Extent of the Univerſe, and whether 


he be not in danger of loſing himſelf in the Contemplation of ſo unconceiva- 
ble a Greatneſs of ſo glorious a Structure, in which the Footſteps of the di- 


ine Builder do ſo manifeſtly appear. I have choſe rather to make uſe of this 


Hypotheſis of Mr. Huygens preferable to others, becauſe nothing elſe is 
maintain'd by him, than that one of thoſe great Stars are like the Sun; and 
that the Splendor and Light of the Sun, when its Diameter is contra&ed ac- 


cording to the aforeſaid Proportion, will be only equal to that of the Dog 
ar: but whether this be true or no, yet it is beyond all Doubt that the 


xd Stars are very great, and that their Greatneſs and Diſtance is not to be 
determined, ſince the manner of inquiring into it can hardly be carried far- 
ther, according to the Opinion of great Mathematicians : See Gregory, hol. 


Prop. 55. Lib 3. 


Sect, LV. Convittions from the foregoing Obſervations. 


Inave oftentimes moſt ſeriouſly reflectd upon this Impoſſibility of deter- 
mining the Magnitude and Diſtance of the Stars as an Effect of the adorable. 
Viſdom ot their Great Creator; who knowing, that if they were capable 
of being meaſured, how great ſoever the Extent thereof might be, yet from 
he Habitude and Cuſtom of mentioning the ſame, the Wonderfulneſs thereof 
would be much diminiſhed : He therefore thought it neceſſary to make them 
mmenſurable, and to put them out of the Reach of all human Endeavours, 
ud likewiſe, to the end that thoſe who deſpiſe Him might be forced in Spight- 
ll their kicking againſt it, to confeſs a Power to which they could ſet no 
bounds; and fince all their Learning could never fathom it, to live in a con- 
val Aſtoniſhment at it, as it happens moſt commonly in relation to things 
lat paſs our Underſtanding. | 
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Native Light down to us; as alſo, that if the Sun were as far from us, it 
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Sect. LVI, and LVII. The Stars numberleſs, and Conviftions from then, 


Ar leaſt the Divine Authority of the holy Scriptures is evident from heice 
by which, even trom the firſt Ages of the Woild, the Magniti de of the Star 
ate determin d to be abſolutely inſcrutable, and conſequently ſhewn even then 
where the Efforts of Men in following Ages ſhould find their Bounds, notwith- 
{tar.divg their utmoſt Erndeavours to the contrary. The Places upon which 
we have our Eye on this Occalion, are the Wotds of Fob, chap. ix. ver. g, 10. 
where having firlt ſaid of the fixed Stars in the gth Verſe, which maketh Arfy- 
rus, Orion, and Pleiades, and the Chambers of the South, he continues in the 10th 
Verſe ro lay, which doeth great things paſt finding out, yea, aud Wonders without 
number. From whence not only what has been ſaid before, of the Inſcrutabi. 
lity of the Stats Magnitude may be inferr'd, but like wiſe, in order to prove 
the infinite Knowledge of that Spirit, by whoſe Inſpiration this Word is writ. 
ten, more plainly againſt all Unbelievers, we find it likewiſe literally expre(- 
ſed, that thole Stars are not to be number'd; which could not have been ir- 
refragably proved before our Times againſt any one that would have denied 
the lame. Beſides the above- quoted Text, this Innumerability of the Stars 
has been likewiſe aſſerted in ſeveral other Places of Scripture: Thus G05 
ſays to Abraham, 1n Gen. xv. 5. Look now toward Heaven, and tell the Stars, if 
thou be able to number them and he ſaid unto him, ſo ſhall thy Seed be. And the 
Almighty does frequently make ule of the ſame Compariſon to expreſs the in- 
finite Number of the Childien of Iſrael, viz. Exod. xxx1i. 13. Deut. i. 10, 
x. 22.—XXViij. 62. Neh. ix. 23. and ſcveral others; beſides that theſe thou- 
ſands of Iſraelites are oftentimes compared likewiſe with the Sand of the Sea, 
as in Iſaiah x. 22. Hoſea i. 10, &c from whence it appears at the ſame time, 
that the Number of the Stars is not only made as great, but likewiſe as i. 
numerable as the Sands of the Sea, in the ſaid Holy Scriptures. 

Now it is known to all Aſtronomers, that in order to pronounce fuch 
great Number of Stars innumerable, or to compare the Number of Abraham 
Children thereto, they could not be ſeen in the Heavens whilſt they had 10 
uſe of Teleſcopes. 

Hipparchus, in his Catalogues of Stars, has tranſmitted to Poſterity the 
Number of 1026; which in our Age has been increaſed to 1888, by the 
great Aſtronomer Hevelius; among which are to be reckon'd 950 that were 
known to the Ancients, 603 which he calls his, and 335 obſerved by 
Dr. Halley in the Southern Parts of the Heavens, of which Dr Gregory treats 
more largely, Lib XI. Se. 29. but after that the Teleſcopes had diſcover 
that the great broad white Streak extending itſelf round the whole Heavens 
and which, upon the Account of its Whiteneſs, they call the Mil- M, u 
formed of a Collection of numberleſs little Stars, which Dr. Halley likewil 
teſtifies of the Huern Magelanic Little Clouds : Sce Gregory, Lib. XI. Seft. 1. 
After that, as it appears from the afore-cited Place of Mr. Huygens, for obe 
Star that we ſce with our naked Eyes, ſeveral others offer themſelves to ie 
Teleſcope; fo that according to the Remarks of Cherubin d'Orleans, p 275 


and 313, by the Help of the ſame, only in the Conſtellation of Orion, * 
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guts, and according to the Obſervations of Rheita, related by Zahn, Fund. 
111, p. 209. twice as many ſhew themſelves, as are ſeen by the Eye only in 
de whole Heavens: I ſay, ſince theſe Teleſcopical Obſervations, Aſtrono- 
ners have loſt all Hopes of ever fixing the exact Number of the Stars, the ra- 
her, becauſe the more thoſe Teleſcopes are improved, the greater Number 
of Stars are ſeen; inſomuch, that ſome, tho without Foundation, have main- 
ined, that the Number of the Stars is infinite, as Mr. Huygens witneſles of 

Janus Brunus in his Coſmotheoros, p. 138; but to ſay nothing more than 
vat is true, this is certain, that the modern Obſervations made by the help 
of theſe Inſtruments, do ſufficiently evince that the Stars are not to be coun- 
ted, See Whiſton. Prælect. Aſtron. p. 23. . 

Now let an Infidel tell us how it is that Moſes and Job, if they had not been 
dirinely inſpired, could in their Times have pronounced the Stars to be in- 
aumerable, ſince it was ſo many Ages after, that this exceſſive Multitude, 
pon the Diſcovery of Teleſcopes, has been experimentally known to Man- 
kind, | 

Secr. LVIII. Whether the Stars differ in Magnitude. 
Now if we inquire into the Opinions of the greateſt Mathematicians con- 


| cerning the Difference of Stars from one another, we find the moſt able of 


em ingenuouſly confeſſing, that it is perfectly unknown to them, whether all 
the Stars are of equal bigneſs; inſomuch that it is doubtful whether ſome of 
em appear ſmaller only upon the Account of their being farther diſtant from 
the Eye, or whether one Star is really bigger than another. 

The Apoſtle Paul does poſitively determine the Matter in theſe Words, 
t Cor, xv. 41. One Kar differeth from another Star in Glory; and if I may be al- 
lowed to add ſomething by which that Saying of the Apoſtle ſeems to be ve- 


ned in ſome manner from Nature, I deſire the Reader to conſider with him- 


ſelf, whether is be not more credible, that one Star is bigger than another, 
than that they ſhould all be of the ſame Bigneſs, and at different Diſtances; 
fnce we find by the Obſervations of the greateſt Aſtronomers, that it is cer- 
tain enough that ſome Stars have plainly altered their Magnitude, and become 
ſmaller : (See an Account thereof in Gregory, Lib. II. Set. 3o.) for I cannot 
believe that any body will aſcribe this only and entirely to their removing to 
a greater Diſtance. Yet if ſuch a thing could happen, he may be pleaſed 
to paſs this Reflection by, tho' otherwiſe the different Magnitude of the Pla- 
nets ſeems in ſome manner to lead to ſuch an Opinion. 


Secrt. LIX. Alterations in the Fixed Stars, 


Berons I proceed any farther, I cannot forbear, upon occaſion of what 
we have already mentioned, to ſay ſomething of what has been obſerved in 
the Heavens, with reſpe& to the Stars, about an Age ago, and which has 
altoniſhed all the Aſtronomers. Mr. hiſton in his Prælect. Aſtron. p. 47. names 
it a very great and aſtoniſhing Wonder, that muſt be tranſmitted or left to following 
Aer, without our being able to give any Solution thereof. 

Ooo That 
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That which is meant here, are thoſe Alterations among the fixed dun 
that are ſtill unintelligible to us, whereby we find that ſome new ones appear 
and others that have been ſeen, do diſappear; and a third ſort ſhew then. 
ſelves one time with more, and another time with a leſſer Luſtre. Hippar 
chus is ſaid to have obſerved one; but in the Year 1572, we know that a new 
one appeared in the Chair of Caſſiopea; in 1600, in the Breaſt of the Su: 
in 1604, in the right Heel of the Serpentarius ; and ſeveral others may be found 
in Gregory, Lib. II. Seti. 30. as allo in Mercator and Whiſton, that give us an 
Account of them and their Number. Some again, that had been ſeen before 
are now inviſible ; and Hevelius ſays, in his Pracurſor, that they ſought in wal 
for five Stars, whole Places however Tycho Brahe had deſcribed full an Age be. 
fore: Concerning which, the ſaid Gregory gives us a farther Account in the 
AFG. Lipſ. 1691. p. 80. as alſo how a Star belonging to the Neck of the What 
has often diſappeared, and ſhewn itſelf again in the ſame Place at different 
times; See Af. Lipſ. 1703. p. 213. and how their Magnitude is remarkably 
changed in others, at leaſt with reſpe& to their Light. The Reader may 
likewiſe note what has been mention d concerning Kirchius in the aforeſaid 
Tranſactions of Leipfick, 1687. p. 647, ſince we cannot ſtand here to reckan 
up all thoſe Particulars. 


SxcT. LX. Concerning the Planets. 


LE us now proceed to the Planets, or Wandering Stars, ſo called, becauſe 
they appear to us who live upon the Earth A, (Tab. XXII. Fig. 1, and 2.) to 
move ſometimes quick, other times ſlow; now forwards, then backwards, 
and another while to ſtand ſtill for a time; which, to thoſe that have not i- 
quired into their Courſes, looks like Wandering; tho' thoſe that do underſtand 


it, know, that with reſpect to the Sun they only proceed forwards, but jet 


occaſion the ſame Appearances, for which the Aſtronomers have accounted, 

All the Planets, as we have ſaid before, do move about the Sun 8: But 
two, which are therefore ſtiled the loweſt, viz, Mercury D, and Venus C, pet 
form their Revolution in ſuch a manner, that as they are ſeen from the Earth, 
they appear always on the ſame fide with the Sun: Whereas the three other, 
Mars E, Jupiter P, Saturn H, are ſeen from the Earth A, ſometimes on the 
ſame fide, and ſometimes on the oppoſite fide of the Sun, as you may obſer: 
on the abovemention'd two Figures of this Table. 

Now in order to form a right Notion of thefe Planets, we muſt again ei. 
deavour to diveſt ourſelves of thoſe Prejudices which we have ſuck'd in as! 
were with our „ and by which we are taught to imagine thi! 
theſe great Bodies are'about the ſize of the Marbles we play'd with when be 
were Children, or ſomewhat leſs, and that they are but a very ſmall Diltanc 
from us; and we are yet the more confirmed in the ſame, by the Figures th! 
Aſtronomers are wont to give us of theſe Planets, which at the belt do 
preſent to us the Proportion of their Diſtances but in a very ſmall Compals 
and do rarely or never ſhew us their Bodies in compariſon of their real Mi 
nitudes, which likewiſe conſiderably helps to hinder us from forming 4 tigt 


Conception of their true Magnitudes. 
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Scr. LXI. The Magnitude of the Planets, 


Tur famous Aſtronomer Mr. Huygens, in order to improve our Noti- 
ans concerning the Planets, did at the latter end of his Life draw their Mag- 
\irudes in a particular Figure in proportion to that of the Sun, which we 
ve therefore transferr'd from his Autom. Planet. to our Tab, XXIII. Fig. 2. 
where the Eaxth A, and the Moon by it at B, and ſo the reſt of the Pla- 
nets are repreſehted in their proportionable Bigneſſes with reſpect to the Sun 
GDK. According to his Obſervations we find the Diameter of the Sun 

be | 
* 110 times greater than that of the Earth 

38 — — — than that of Mercury 
than that of Venus 
166 —--—— than that of Mars 

55 —-- — than that of Jupiter : 

31 —— —-— than that of Saturns Ring G]. 


OS D 


and that of the Ring 2; times bigger than the Diameter of the Globe of 
Saturn H. 
From whence it follows, if theſe Planets are compared with the Earth, 


E which is beſt known to us, 


I. That the Earth is not quite 3 times ſo thick, and conſequently not 
quite 27 times as big as the Planer Mercury D. 

II. That Venus C is about 1; as thick, and conſequently as big as the 
Earth it ſelf. | 

III. That Mars E, is ſmaller than the Earth, ſo that the Diameter of the 
nter will make 15 of the former, and conſequently contains 33 as much 


Mitter as the Globe of Mars. 


IV. That Jupiter F, has 20 times as great a Diameter, and 8000 times 
45 large a Bulk as that of the Earth. 

It has likewiſe four Satellites or Moons about it, each of which does not 
ſeem leſſer than the whole Earth: See Huygens Coſm. p. 101. 

V. After theſe comes Saturn H, which, (what no Body could ever have 
thought or ſuſpected) is ſurrounded with a Ring G I, that is flat and very 
thin in proportion to its Magnitude : There is a Space between that Ring 
ad the Body of the Planet, which it encompaſſes without any Contiguity, 
ikea Vault or Ceiling ; for which Reaſon this Diſpoſition of Saturn with its 
King, being viewed from different Parts of the Earth, is wont to repreſent 
every different Figure. The Diameter of this Ring GI, is, according to 
tie foregoing Computation, about 30 times as large as the Diameter of the 
Earth; and therefore if it were a Globe, it would contain about 27,000 
umes the quantity of this Globe of the Earth. 

The Diameter of Saturn itſelf is about 13 times as big as the Earth's, 
nd conſequently the Body of that Planet is 2197 times as large as the whole 

th; beſides which there are five Moons that are obſerved to circulate 
Wout the ſaid Planet and its Ring. 

O OO 2 Sgr. 
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Szcr. LXII. The Times of the Planets Revolutions and Diſtances from the Sun, 


Now the Times in which theſe Planets finiſh their reſpective Circulation 
about the Sun, have been obſerved as follows: That of Mercury, in three 
Months; of Venus, in about 7; Months; of Mars, in almoſt two Years ; 0 
Jupiter in 12 Tears; and that of Saturn, in about 30 Years, all of em con. 
puted as near as may be. | 


We ſhall here paſs by the Satellites; they who deſire to know the Time c 


their Revolutions about Jupiter and Saturn, may conſult the Aſtronomers, 
The Diſtances, of theſe Planets from the Sun are likewiſe reckoned in the 
following manner: Upon the Suppoſition that the Diſtance of the Ear 
from the Sun is 10, that of Mercury is hardly 4, Venus 7, Mars 15, Jupiter 51 
and Saturn 95 of the ſame Parts: See Gregory Aſtron. Lib. 1. Se; 1. So that 


the Diſtance of our Earth from the Sun being, according to Caſſini and Flim- 


ftead, (for the more convenient Calculation) 10000 Diameters of the Earth 
Mercury will be 4000; Venus 7000; Mars 15009 ; Jupiter 51000; and .. 
turn 95099; and proportionably ſo much greater, if with Mr. Huygens we 
account the Diſtance of the Sun to be 12000, or with Mr. Ia Hire 17000 0 
the ſaid Diameters. We have here uſed the ſmalleſt Numbers, becauſe we 
would proceed with the greater Certainty. 


SzcT, LXIII. The Velocity of Venus and jupiter. 


N ow let the Atheiſt conſider, that notwithſtanding the contemptible No- 
tions he has of theſe heavenly Bodies, which he looks upon as no bigger 
than they are repreſented in Tab. XXII. Fig. 1, and 2; and in Tab XXIII. 
Fig. 2. yet Venus, the Evening and Morning Star, is a Globe not much ſmal- 
ler than that of the Earth; and, which is amazing, it moves about the Sun 
with a Swiftneſs 146 times greater than that of a Bullet ſhot out of a Car- 
non. To give likewiſe an Inſtance of one of the remoteſt Planets, let him 
contemplate that of Jupiter, which is a Globe Sooo times as big as this of 
the Earth; and let him conſider, Firſt, how great a Diſtance it muſt be from 
him, when ſo vaſt a Body ſhall appear as ſmall as one of our Childrens 
Marhles : And, Secondly, what a Force is neceſſary to move ſuch a prodigious 
Globe along the Heavens, the Motion of which we find to be 54 times ſwiſtet 
than a Cannon-Bullet's. 


Sxcr.LXIV. The Cakulation of the Revolutions of the aforeſaid Planets. 


T 1415s may perhaps ſeem ſomewhat whimſical and incredible too to ig: 
norant Perſons ; but thoſe who underſtand. Aſtronomy, know that nothing 
need be advanced by Conjecture or Gueſſing, when one compares the Mag 
nitude and Diſtance of the Planets with that of the Sun; but that the ſans 
may be deduced by certain Conſequences from the Obſervations that hait 
been made concerning them, as.every Mathematician knows, and as lit 
rally appears in the Hſt. Saturn. p. 77 and 81, of Mr. Huygens ; ſo that up0 
the whole Matter, it depends only on the Greatneſs and Diſtance of ths 
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true Meaſure thereof, of which Aſtronomers are in a manner ſo much Ma- 
ſets, that they can be ſure that neither the Planets themſelves nor their Di- 
tances are ſuppoſed too great. f . 

If it be then known that there is no Miſtake of any Importance made 
herein, the ſwiftneſs of their Motion may be eaſily computed from the time 
of their Revolution: As for Inſtance, a Cannon-Bullet runs, according to 
the Experiments of Merſennut, (quoted by Huygens in his Coſmotheoros, p.125.) 
oo French Toiſes of fix Foot each, in the ſpace of a Second; and according 
o the moſt accurate Meaſuring of the French, the Diameter of the Earth 
amounts to 6.538,594 of the ſaid Toiſes, or Fathoms. 

Accordingly then a Cannot Bullen would run the length of the Earth's 
Diameter in about 65,386 Seconds, that is, full 19 Hours; from whence it 
follows, that it would run in one Year, conſiſting of 365 Days, 486 of the 
like Diameters, and 40 thereof in a Month of 30 Days. 

Now it appears above, that (Tab XXII. Fig, 1 and 2.) the length between 
the Sun and Earth, or the Line AS, being ſuppoſed to be 10,000 Diame- 
ters (which is leſs than what is allowed by Meſſ. Huygens and la Hire) the 
Diſtance of Venus from the Sun, or the Line SC, will amount to 7000 of 
the ſaid Diameters; and if now we take the Revolution CI R for a Circle, 


| of which C'S is the half Diameter, the whole one C R will be 14000 of the 


Earth's Diameters; and ſuppoſing the Ratio of the whole Diameter to the 
Circumference of a Circle, according to what is known, as 113 to 355 
the Circumference CI R of this Diameter C R, which Ven finiſhes in 7: 
Months, will be 43,982 Diameters of the Earth. 

But it is found before, that a Bullet runs 300 of the like Diameters in 7; 
Months, or in the time of Venus's Revolution. Thus it appears, that the 
Velocity of Venus, with reſpe& to that of a Cannon-Bullet is as 43,982 


o zoo, or that Venus moves 146 times faſter than the ſaid Bullet. 


Aſter the like manner, and with very little Trouble too, we may com- 
pute, that ſince Jupiters Diſtance from the Sun, or the Semidiameter of its 
Way (ſuppoſing it likewiſe to be exactly circular) amounts to 5 1,000 Diameters 
of the Earth, and that the Time of its Revolution is 12 Tears; it moves 
about 55 times, at leaſt a good deal above 54 faſter than a Cannon-Buller, 
that ſhall run in one Year 486 of the like Diameters, as has been ſhewn 
ove, We ſuppoſe here the Courſes of the Planets to be uniform, though 
Aſtronomers find that they move one while faſter, and another ſlower ; but 
foraſmuch as they perform their Revolutions in about the ſaid time, thisCal- 
ulation is certain enough. 


SET. LXV. The Swiftneſs of one f Jupiter's Moons. 

I; we now ſuppoſe with Mr. Caſſini, (See the Coſmotheoros, p. 101.) that 
the neareſt of Jupiter's Moons is diſtant from it 24 Diameters of that Planet, 
nd that its Revolution is performed in one Day, eighteen Hours, twenty 
eight Minutes, and thirty fix Seconds; the whole Diameter of the ſaid Re- 
'olution, will be 5, and the Circumference, ſuppoſing it to be exactly cir- 


ular, will be 17,55 Diameters of Jupiter. 
2 Now 
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Now one Diameter of Jupiter is equal to 20 Diameters of the Earth; the 
Revolution therefore of this neareſt Moon is 356 of the ſaid Diameters; and 
according to the ſuppoſed Time of the Revolution, this runs in one Day An 
Way about Jupiter, 201 Diameters of the Earth; and Jupiter, according to 
its before ſuppoſed Diſtance and Time of its Revolution, runs 73 Diameter 
in its Orbit about the Sun in the ſaid Space of a Day; ſo that this Moon 
runs in its Orbit about twice or thrice as faſt as Jupiter itſelf, and conſe- 
quently a great deal above 100 times faſter than a Cannon - Bullet, tho? it be 
as big as the Earth itſelf: See Huygen's Coſmotheros, p. 101. 


Sect. LXVI. The amazing Force that is requiſite to move Jupiter. 


Now if one would form an Idea of the amazing Greatneſs of that Power 
by which the ſaid Planet is moved, it having been proved before that the 
Diameter of Jupiter is 20 times greater than that of the Earth, it follows 
that the former Planet is 8000 times bigger than the latter. | 

Now thoſe who underſtand Mechanicks know, that by multiplying the 
Maſs of two Bodies, each of em by its own Velocity, the Proportion of the 
Powers that move them, may be learned from thence : Suppoſing then that 
the Earth's Magnitude to be as an Unit, and the Velocity of the Cannon- 
Bullet to be likewiſe as an Unit, the Force that muſt move the Earth with 
the ſame Swiftneſs as a Cannon-Bullet is moved, muſt alſo be as an Unit, be- 
cauſe an Unit multiplied by itſelf, produces only an Unit. 

And in this Compariſon the Globe of Jupiter muſt be ſuppoſed as 8000, 
and its Velocity as 54, becauſe it moves in its Orbit 54 times ſwiftcr than a 
Bullet; which being multiplied with the other, gives 432,000 for the Force 
that moves Jupiter. | 

So that it is irrefragably proved hereby, that the Force which moves Ju- 
piter, and conſequently the Scrength of the Planer itſelf, is at leaſt 432,000 
times as great as that which is capable of cauſing the Earth to move with the 
ſame Velocity as a Bullet is diſcharged from a Cannon. 

We ſuppoſe here the Denſity of the Parts of which the Earth and Jupiter 
are compoſed to be equal; tho' ſome reckon that of the Earth to be greater 
than Jupiter s; yer this Difference will not hinder the ſaid Number from te- 
maining a great many Thouſand Times more ; but this is not the Place to 
make ſo nice an Enquiry in. 


Ster. LXVII. Convictions from the Whole, 


Now they that hitherto doubt whether there be a mighty Creator and 
Director of this Univerſe, let them fit down by themſelves, and ſerioully 
conſider, Firſt, How theſe Planetary Globes, ſo amazing in their Magni. 
tudes, are whirl'd about the Sun with ſo dreadful a Velocity, ſo far ſurpal- 
ſing the almoſt unconceivable Motion of a Cannon: Bullet. 

Secondly, How other Planets, or Moons, each of which will hardly yield 
in Magnitude to the Earth, are carried with a yet greater Swittneſs about 
the aforeſaid Planets. 
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Thirdly, That neither the Motion of Jupiter in his Orbit, nor of the reſt 


of the Planets, can be performed but by a Force ſo many thouſand times 


greater than that mighty Strength by which a Globe as large as the whole 
tarth is driven with the ſame Velocity as a Bullet ſhot out of a Cannon, 

And if this laſt Force, whereby the Earth can be ſo ſwiftly moved, ſur- 
paſſes all human Conception, what ſhall we ſay of that which moves the Pla- 
net Jupiter in the Heavens? 


Secr. LXVIIE De Evafions of Atheiſts, and their Pretences. 


I xxow very well, that in order to elude the Proof of an All-ruling 
Gov, which is ſo terrible to Atheiſts, thoſe miſerable Wretches are wont 
toconceive the Motions of theſe vaſt heavenly Globes, as they were ſo 
many round little Balls, floating and circulating in a Veſſel of Water, which 
happens when the Water is put into a circular Motion; and they are not a. 
little confirmed in ſuch Fancies, by the Figures with which Aſtronomers are 
uſed to repreſent the Structure of the World, as may be ſeen in Tab. XXII. 
Eg. 1, and 2. where we find the Revolutions of the Planets repreſented like 


the forementioned Balls in Water, upon one and the ſame Plane; inſomuch 


thatthere does not ſeem to be wanting any other Dire&ion for their Mo- 
tions, than only conceiving a circular Motion of the Matter in which they. 
ſwim, and the rather, becauſe if one moves the Water in a round Veſſel 
ſwiftly about with a Stick, we may often obſerve ſome of the little Particles 
thereof whirling about their own Axes, and at the ſame time carried about 
the common Center; from whence they infer, that the Moons alſo of Saturn 
and Jupiter may be likewiſe carried about their reſpective Planets, as here. 
a F and H, without any particular Direction. 

And thus theſe deplorable Diſputers are uſed to contemplate, and to ac- 


count for the Wonders produced in the Heavens, without conſidering them 


otherwiſe than as very different Figures and Reſemblances ; and to make 
their Opinions paſs with greater Appearance of Truth, they uſe thoſe ſhal- 
low Maxims of ſome Philoſophers, That the moſt ſimple Hypotheſis or No- 
tons that People form of things, are always the trueſt ; which being eaſily 
apreed to by the Ignorant, and thoſe who endeavour to evade the Labour of a: 
juſt Inquiry, ſatisfies them the better, and procures them the more Diſciples. 

But in caſe things happen'd after ſuch a manner, yet from the Motion of 
this Matter that runs round, (if there be any ſuch Matter) an over-ruling 
Power of the great Director may be clearly enough demonſtrated ; ſince 
Experience teaches (as ſhall be more fully proved by and by) that all ſimple 
Motions are perform'd in Right Lines, and that Bodies can by no means de- 
(cribe Circular ones without ſome particular Direction. 


dicr, LXIX, Thoſe Evaſions anſwer d; Firſt, By the Orbs in which the Pla: 


nets move. 


Bur now when we turn away from this fictitious Heaven, which has no 
tier Foundation but in the Fancy of thoſe who only make uſe of it, that 


hey may more conveniently (or according to them, more ſimply) form an 
Ly 


Hypo- 
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Hypotheſis for the Appearances that are moſt obvious to them; and if y, 
further apply our Contemplations, without any Prejudices, to thoſe Thin 
which the true Inquirers have diſcover'd by their Obſervations, about  - 
Motions of the Planets, it may be concluded, and not obſcurely, by ey 
one, that the former Evafions are groundleſs : For, Fiſt, all theſe greit 
Globes are far from being moved in one and the ſame Plane, as they are 
repreſented in Tab. XXII. Fig. 1. and tho* this be the uſual Figure by which 
Aſtronomers repreſent the Syſtem of the World; we are to ſuppoſe the 
Planes of the Orbit of the ſeveral Planets to cut thro” each other, like two 
Hoops placed obliquely in each other. For Inſtance, let the Plane of the 
Paper upon which is drawn the third Figure in Tab. XXII. be the Plane in 
which the Sun revolves about the Earth (or the Earth about the Sun, for * 
do not diſpute that Matter here) and let the Oval Figure E A F B, be i 
this ſame Plane; then let us farther ſuppoſe the ſecond Oval A CB D to be 
ſo placed, that the Part A CB be above, and the other Part A DB under 
the Plane of the firſt Oval; ſo that theſe two Planes, like the two aboveſaid 
Hoops, have nothing common to each other, but one only Right Line 
AS B. If then we take this laſt A C B D, for the Way of any Planet, we 
ſhall perceive how it differs from the Plane of the Ecliprick, that is, from the 
Sun's or Earth's Way, and makes an Obliquity with the ſame, ſo that there 
remains, between both the Planes, a Width, or Breadth, on the one Side, 


asCF, andon the other of D E. 


Szcr. LXIX. The Properties thereof. 


Now to form a fuller and truer Notion of the Planets Orbits, we muf 
lay down ſome Concluſions which are known and agreed to by all Aftrone- 
mers, namely, That, 

Firſt, The Way or Orbit of each Planer is in a particular Plane, and pe- 
culiar to itſelf, ſo that at one Time it is at C above, and another Time 
D, under the Plane AE FB of the Ecliprick. 

Secondly, That even the Moons of Saturn and Jupiter don't move in the 
ſame Plane in the which either the Orbit of their Planet, or the Echprid 
lies, but that they decline from both, and according to the moſt accurate 
Obſervation, compleat their Courſe in a particular Plane. See JWhiſtn' 
Prælect. Aſtron. p. 201. where he reckons up their Appearances. 

Thirdly, That each of theſe particular Planes, in which the Planets more, 
do never interſe& the Plane of the Sun's Way in the ſame, but all in diff 
rent Lines: So that, for Inſtance, if Mars does it in the Line A B, Juin 
will do it in the Line R T, &c. See II hiſtou's Prælect. Aſtron. p. 191. 

Fourthly, That even the Obliquities or Angles which the Planes of the 
Planets Orbits make with the Ecliptick, do not agree in any two, ſo à 
to be the ſame, but are different in all of them: They who deſire to knov 
the Occaſion and Meaſure of theſe ſeveral Interſections and Obliquities 
the Planes (called by the Aſtronomers the Iuclinations, Latitudes of Plant! 
and Lines of Nodes) ſuch as AB, T R, and CF, E D, may meet with en 


in the Automaton. of Mr. Huygens, p. 447. and elſewhere. 77 
* I J 
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thy and Laſtly, We are to know, that all theſe interſe&ing Lines A B, 
TR, Cc. tho? they all of *em differ, yet each of em paſs through the Sun 
5. ſo that that Luminary ſhines upon the Interſections of all the Planes of 


the Planets Ways. 


SCT. LXXI. Convittions from thence. 


Ir is needleſs now to obſerve how much this differs from Globes or 
balls floating in Water on the ſame Plane or Superficies. And I leave the 
noſt obſtinate Atheiſt himſelf to judge, whether it be by meer Chance, or 
norant Laws of Nature, and without any dire&ive Power, that ſuch vaſt 
Globes (ſome of which are likewiſe attended with their particular Sarelites) 
ſhould each of them move about the Sun in a different Plane; and that every 
one ſhould have continued his Courſe for ſo many Thouſand Yeats, without 
ever failing, and unvariably preſerv'd the ſame Obliquity, tho” the Swiftneſs 
of their Motion is ſuch. as far to ſurpaſs that of a Cannon-Bullet, 

And in order to be convinced of the contrary, let an Atheiſt fancy to him- 
ſelf a Machine, repreſenting to his View in little, the Motions of ſo many 
Globes about another Globe, each of them in an oblique Courſe one to 
the other, and every one of them moving with the ſame Velocity as a Man can 


| throw a Stone, and at the ſame Time let him not know how theſe Globes 


ire moved or projected. Now, if he diſcovered, or was told that every 
one of theſe Globes had continued in ſuch a Motion but a few Years, with- 
out any Confuſion, and did continue ſo daily, would he not think ſuch a Ma- 
chine to be the Workmanſhip of the greateſt Artiſt in the World 2 How dares 
he then lay otherwiſe of ſuch an unconceivably glorious Machine as this ſtarry 
Heaven ! 


ster LXXII. The Atheiſts Evaſion: Anſuer d, ſecondly, by the Planets con 


tinual Approach to the Sun. 


Now if what has been already ſaid, concerning the wiſe and wonderful 
Direction of the Planets Motion, be not ſufficient to convince the moſt ob- 
durate Atheiſt ; a gracious Go p has vouchſafed yet farther to repreſent and 
manifeſt to the Sight of every one, ſomething in the Courſe of theſe heavenly 
bodies, that ſeems to put beyond all diſpute the Greatneſs of that Power 
which rules and directs them, and to reduce the Matter to an entire De- 
free of Certainty : In order to prove this, we affirm, and no body can deny 
t, that it is experimentally true, that all Bodies when put into a Motion, 
0 go on in a Right Line, unleſs ſome other Cauſe or Power obliges them 
o recede from it; and it is known that a Stone A moved circularly in a 
ding about a Point 8 (Tab. XXII. Fig. 4.) in the Circle A H DE, with ſuch 
a dwiftneſs, that it cannot be brought down by the Force of its Gravity 


when it is at A, will not continue to move in the ſame Circle towards H, 
8 ſoon as the ſaid Sling is looſe, and the Stone left to itſelf, but purſue its 
Way according to the Right Line A F, which touches the Circle at A; and 


. —— pwn not only in a Circle, but in all other Curve Lines, as Experience 
vxcheth us. 


Ppp Now 
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Now let the beſt Philoſopher tell us, how it comes to paſs, that ſuch great 
Bodies as theſe Planets are, moving about the Sun with a Swifcneſs ſo much wi 
greater than that of a Cannon Bullet, and with ſo prodigious a Force as}; Wl * 
been ſhewn above, do not likewiſe obey this Law, and run always in a fue 
Line, but deſcribe inceſlantly a Curve Line, and always return to the Pois 10 


from whence they began; and how theſe moved Bodies are compelled ever l 
Minute to depart from their Right Line, and deſcribe by their Courſe te * 
Orbit which they do. | pa ſpe 
For that the Planet A (Tab. XXII. Eg. 5.) being moved about the Sun n Ml 
the Curve Line AED Z, when it is at A endeavours to go to F, along the lun 
Tangent A P, and when at G tends to I, along another Tangent G Q, i 
diſputed by no body. Tell us then the Reaſon why ſuch a great and Tit m 
Globe, certainly tending from A to F, and from G to I, is continually pro- 
traded or attracted to the Sun, or at leaſt is brought nearer to it; ſo that A 
A F and G1, being the Lengths which the ſaid Planet is to run at each Place Ml Ne 
in the following Minute, in the Tangent Lines A P and GQ, it is forced tg Cre: 
forſake them, and, in the very ſame Inſtanr, to approach ſo much nearer u Vieh 
the Sun, as the Lines FG and IH are in Length; without which it would ler 
not be poſſible that this Planet could continue in its Curve Way AE DC 11 
about the Sun? | AE 
This is not to be anſwer'd by the Hypotheſis which ſome Philoſophers Land 
have hitherto maintain'd, That the Sun has a Vortex of a ſubtile Matter oun 
about it, which running round, drags the Bodies of theſe Planers along u e 
Stream; foraſmuch as the Gravity thereof remains the ſame ; therefore they uſed 
are bound to ſhew why that Matter itſelf deſcribes a Curve Line, and docs Ther 
not, like other Things, move directly, according to Tangents ; ſo that her: = 


likewiſe we muſt have recourſe to a Power that governs the Motion of this 
Matter: But the famous Mathematician, dir Iſaac Newton and others, have 0 c 
ſhewn, that we ſeck in vain the Properties of this Circular Motion in te 


Matter of the Vortices. | = 
Sect, LXXIII. Thirdly, By the Courſe of the Planets in an Elipſi. y 
ave 


Bur to cut off all Cavilling about this Difference, it may be ſufficient We ., 
proved from the Property of the Curve Line, according to which each d kn, 
theſe Planets are moved, that there muſt be an inceſſantly directing Powe! he þ 
that regulates their Courſes, and that they cannot alone be carried forwats Ee 
by any circularly moving Matter. £ 1 * 

For the continual Experience of all Aſtronomers, that have ſucceeded tit A * 
Great Kepler, and Obſervations ſo frequently repeated, have put it, ſuſc * Pp 
ently out of all doubt, that the Planets are not moved in exact Circulat F 


gures; in which Caſe it might be ſuppoſed, with ſome Appearance of Tr \. 
that there is ſuch a whirling Matter; but they are Curve Lines of quite ae 1 
ther Property than Circles, and appear by manifold Obſervations to be r. "oh 


ſes, or oval Figures, as you ſee in Tab. XXII. Fig. 5. A E DZ. 
In theſe Elipſes, as is well known to the Mathematicians, there are '% 


Points K and 8, each of which they call a Focus, or Point of Burning, de 
wen 
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, gen .tence the ſame may be deſcribed by a String KES, faſten'd at K and 8, 

0 much ad by a Nail at E, which being directed by the String, deſcribes the Cir- 

ye nas Wi conference ED Z A, as is known to Carpenters, Joiners, and other Mecha- 
calt 


nicks. . , 
ge Point In one of theſe Foci is plac d the Sun 8, about which the Planet is continu- 


d every ly moving; A is the remoteſi, and D the neareſt Point of the Orbit in re- 
urſe the ſpe of the Sun; for which Reaſon likewiſe, A the fartheſt, and D the near- 
| Point to the Sun, are termed by Aſtronomers, the Aphelium and Perihe- 


e Sun in 


hum. 
Ong the 
3 Q, 5M $:cr. LXXIV. Fourthly, Becauſe their remoteſt Points extend to different Parts 
id (wit of the Heavens. 
ly pro- Ap that no body may imagine neither, that any ignorant Laws of Nature 


1 = have any Place here in a Stream of Vortices, or whirling Matter, the adorable 
C 40 Creator, who alone will be acknowledged and glorified herein, has ſhewn, 
orced io  vith irrefragable Proofs, his abſolute Empire over theſe great Bodies, and 
* likewiſe his wonderful Power in thoſe vaſt and remote Spaces; for which 
E De Purpoſe he has not thought fit that the Eliptical Orbits of the Planets, as 

AED Z, and LR, MT, (which very much differ in Magnitude and Di- 
olophen if tance from the Sun) ſhould have their Aphelia A and L extended from the 
VN. Sun S towards one and the ſame Place of the Heavens, as B; which would 

hare appeared more convenient to our Conceptions, and might have been 


| Its * . * - 

es oſed as a Principle to diſcover, after this manner, a general Law of Nature, 

2 whereby we could have accounted for theſe Motions and Diſpoſitions in the 
Heavens. | 

that here 3 | 

2 of oh But on the contrary, to the End that every one who contemplates theſe 

rs han” x Works, might be certain that it is only the irreſiſtible Will of a ſupream 

* 


Hy Director of all things that has place in this Matter, He has ſo order d the Or- 
bis of the Planets A and J, namely AE DZ and YVNY, for ſo many 

Ages, that the one ſeems to be entirely independant of the other ; placing 

1. ot only each of them in a different Plane obliquely upon the other, as we 
have ſhewn above, but likewiſe cauſing all the Lines proceeding from the Sun 


om ), thro' the Aphelia or remoteſt Points A and J, to tend to different Parts of 
| Peck the Heavens, as B and C, altho' the ſaid Sun 8, with reſpe& to which only 
C Iz has made them, does ſufficiently appear in common to one Focus all theſe - 


Eipſes : The Truth of this may be ſeen in all the Books of the Aſtronomers, 
ad particularly the Places ofthe Aphelia of each in the Automaton of Mr. Huy- 


eded tit bu, p. 441. 


it, ſuffice 
rculat Fr 
of Truth, 
quite 200 


» be L 


SEC r. LXXV. Conviftions from thence. 


Now after having well conceived all this, thoſe who think it concerns 
tem to learn Go p from his wonderful Works, will be pleaſed to uſe their 
radeavours, firſt, by what has been ſaid, to gain a true Notion of the Plane- 
1 Heavens familiar to them, and comparing one thing with another, to con- 
_ whether a Man argues without Foundation, who maintains that the 
Wer and Wiſdom of the Great Creator ſhines out more brightly here than 
Ppp3 the 


are t 


ing 7 from 
When 


| 
* 
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the Skill and Contrivance of the Workman in the moſt curious Clock, ot au 
other Machine whatſoever. 

For, Firſt, conſidering the almoſt unconceivable Magnitude of theſe wan, 
dering Globes, and their Diſtances from the Sun, which may only and eaſi 
be determined by the Diameters of the Earth. And, Secondly, ſeeing that $4. 
turn, tho' it be diſtant from the Sun at leaſt 100,000 of the ſaid Diameters 
according to the lateſt Obſervations, between every two following Points of 
its Orbit, is always attracted towards the Sun, notwithſtanding there is nat 
the leaſt Band or Connexion between the one Body and the other. Thindy, 
Finding that theſe Approaches to the Sun have place in all the Planets, tho 
there is likewiſe no Union between any of them. PFourthly, Knowing that 
each of 'em performs its Courſe in a particular Plane. Fifthly, That they de- 
ſcribe no Circles which we ſee generated in natural Motions, after different 
manners, but to ſhew that a particular Ditedion obtains here, they move in 
Elipſes, or oval Figures, every where preſerving their Geometrical Proper- 
ties. Sixthly, That theſe oval Figures are each of em extended lengthwilg 
to a different Place in the ſtarry Heavens. Seventh, That their Motion 
have continued for many Ages in this Order, without any Confuſion among 
each other. And, Finaly, fince no body who underſtands it right, can, with 
out Amazement, obſerve that theſe Globes of ſuch an amazing Magnitude 
(that Jupiter is at leaſt 8000 times bigger than the Earth; and the reſt, en 
cepting Mercury and Mars, which are ſomewhat ſmaller) are either as big of 
bigger than the Earth itſelf, and yet all of em move about the Sun with ſo 
prodigious a Swiftneſs, as far exceeds that of a Cannon-Buller. 


Secr. LXXVI. The Motion of the Planets about the Sun. 


Now if we refle& upon the Experiments which, beſides the foregoing, 
have been made by the modern Aſtronomers, and would be too tedious to be 
related here, new Wonders will occur to us at every Turn, and always adm 
niſter freſh Occaſion of acknowledging a tremendous Power, and a Dire&tion 
continually exerting itſelf. 

To ſay nothing therefore of the Comets and their Courſes from and to f 
many different Places of this immenſurable Space, fince neither their Cauſes 
nor the Ends for which they have been made, do yet fully appear to us: Int 
us once again bring before our Imagination thoſe great Celeſtial Globes, the 
Ptanets, and conſider, that in that incomprehenſible Motion with which they 
circulate about the Sun in their Orbits, they likewiſe revolve or turn ups 
their own Axes from Weſt to Eaſt, at leaſt it has been viſibly obſerved 
ready in Jupiter, Mars, and Venus, and even in the Sun itſelf. 

Thus we find (to ſay nothing of the Earth, fince all Aſtronomers do not 
agree therein) that that dreadful Globe of Fire, the Sun, turns round upom itt 
own Axis in 25 Days; Venus in 23; Mars in 24;; and the great Globe df 
Jupiter in 10 Hours. See Gregory's 4ftzon. p. 36. As for the reſt, we has 
not yet been able to diſcover any thing certain about them. 

And in order to convince every one of the Dreadfulneſs of the Powell 


which exert themſelves in this Matter, we need only inveſtigate the 7 
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jeſs wherewith theſe great Globes are carried about their reſpective Axes af- 
er the follow ing ſimple manner, 

For ſuppoſing the Earth's Diameter to be 6.538,594 French Toiſes or Fa- 
thoms long, the Circumference thereof will contain 23.541,600 of the ſame, 
ſnce the Diameter of a Circle: Is to its Circumference : : As 7: To 22, or 
yet nearer, As 113: To 355. 

Now each Point that is upon the Surface of the Earth at the Equator would 
wn ſo many Fathoms in 24 Hours, and conſequently 237; in one Second of 


m Hour. | 
But a Cannon-Bullet (as has been ſhewn above) runs 100 of the like Fathoms 


in a Second. 

Conſequently every Point upon the Equator of the Earth revolves with much 
more than twice the Swiftneſs of a Cannon-Bullet. 

If then, according to this Proportion, the Velocity in the Revolutions of 
the other Planets be meaſured, and if it be ſuppoſed (to ſpeak within com- 
paſs) that the Diameter, and for the ſame Reaſon the Circumference of the 
dun, is but 100 times bigger than that of the Earth, we ſhall find, that ſince 
it employs 25 Days in one Revolution about its own Axis, it turns tour times 
48 ſwift as the Earth, and each Point in its Equator conſequently is moved 8 
tor 9 times as faſt as a Cannon- Bullet. 

So likewiſe Jupiter, which is 20 times as big as the Earth, and revolves in 
the Space of 10 Hours, would carry every Point in its Equator 20 times as 
alt about its Axis as thoſe of the Earth; ſuppoſing that this Planet ſhould 
Rewiſe require 24 Hours for that Purpoſe; but as it performs the ſame in 10 
Hours, its Velocity will be yet 2; times greater, or Jupiter will revolve 48 
times ſwifter than the Earth, and each of the aforeſaid Points move above 
too times faſter than a Cannon- Bullet. 


S:cr. LXXVII. The Velocity of Saturn, and of his Ring. 


Le r us moreover caſt our Eyes upon Tab. XXIII. Fig. 2. or the Repreſen- 
ation of Saturn A, and its Ring GI, and conſider, that this Globe H is about 
woo times bigger than the Earth, and that the Ring GT is full 4 times as 
oad as the Globe of the Earth is thick, and that the Space likewiſe between 
the faid Ring and the Body of that Planet, is not leſs in its Breadth. Again, 
that this Ring is thin and flat, and no way adheres to Saturn, but is quite 
ole round about, as has been hinted above; yet that this Ring never for- 
lakes nor ſtays behind Saturn in its Motion, but always accompanies it with 
qual Velocity, and has done ſo for many thouſand Years, notwithſtanding 
that that Globe moves about 20 times as faſt as a Cannon-Bullet, as may be 
ally computed after the abovemention'd manner. 
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 CONTEMPLATION XXV. 


Of the Unſpeakable Number, and Unconceivable Smallneſs of the 
Particles of which the Univerle conſiſts. 


Secr. I. Tranſition to the Smallneſs of Parts. 


I F now, after having Contemplated the viſible World in ſome of its Parts, 

we turn our Thoughts farther, to thoſe ſo wondertully {mall and numerous 
Particles of which it conſiſts; and then conſider the Laws which they conti- 
nually obey, tho” ignorant of the whole, and even of themſelves too; and 
which Laws the Great Creator has been pleaſed to render ſubſervient to the 
Execution of his marvellous Purpoſes; that Man muſt be quite blind and in- 
excuſable, who cannot diſcover therein, the Power, Wiſdom and Goodne(s 
of an adorable Ruler of the Univerſe. 

The Reader muſt not expect to meet here with an exact Diſcription of the 
Figures thereof, foraſmuch as without ever being thoroughly fathomed or 
comprehended, they will always furniſh new Matter of Inquiry to learned Men, 
as long as this Univerſe ſhall be preſerved in its preſent State and Condition. 
We ſhall therefore only conſider ſome Matters and Bodies with reſpe to their 
Smallneſs, not perhaps ſo thoroughly as the accurate Truth of the Thing may 
require, but only ſo far as Experience may lead us therein, 


Sect. Il. All Bodies conſiſt of ſmall Parts. 


Now that all viſible Bodies do conſiſt of an unconceivable Number of ſuch 
little Parts, is already admitted by all Philoſophers, and demonſtrated too by 
ſo many Experiments and Proofs, that no Body who has taken the leaſt Trou- 
ble of examining the Nature of Creatures, can entertain any kind of Doubt 
thereof. Concerning which, Rohault's Phyfics, Boyle's Subtil. Effluvia, Keill's 
Introduftion, and other Books may be conſulted. 


Secr. III. Our Conceptions muſt be Rectiſied. 


Bur as our Imagination is uncapable to repreſent to us the amazing Mag- 
nitudes of the Heavenly Bodies, ſo likewiſe we find it as little able to give 
us juſt Ideas of the Smallneſs of the Parts whereof all viſible Things are com- 
poſed ; for which Reaſon as the former, ſo likewiſe the latter is by many 
thought incredible, eſpecially by ſome of thoſe, who, when they conceive 
Things according to Truth, are afraid they ſhall diſcover in them a great and 
terrible Go p. 
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Secr, IV. A Cubical Inch contains a Million of viſible Particles. 


Arr kind of viſible Bodies may be divided into Fluid and Solid; we will 
begin with the Firſt : 

And before-hand advance what Mr. Boyle in the beginning of the ſecond 
Chapter de Subtil Effluv. affirms to appear by Experience; namely, that the 
Length of an Half-Inch can be divided into 100 Parts, which ſhall all of 
em be big enough to diſtinguiſh themſelves for Uſe ; but we, to prevent all 
Cavilling, will only maintain the ſame of an entire Rynland-Inch; from 
whence it follows, that a Cubical Inch, or a ſquare Stone, which is an Inch 
long on all Sides, contains a Million of ſuch little Cubes, each of which in 
all their Dimenſions, or in their Length, Breadth and Thickneſs, are no more 
than the 25, of an Inch long, which is known to every one that is a little ver- 
ſed in the Principles of Geometry. 

So that we may ſafely lay it down for a Truth, (fince if the Length of 
ſuch a (mall Cube is viſible, the whole little Cube will be much more viſi- 
ble) That a Cubical Inch contains a Million of vifible Parts. 


Sect. V. A Cubical Inch of Water contains the like Number of Parts. 


Now if the Point of a Needle can be ground ſo ſharp, that the Bigneſs 
of it may be equal to the Bigneſs of ſuch a ſmall viſible Particle; and that 
this Point were to be juſt dipt in Water, and being drawn out again, 
ſhould appear wet, or that ſome Water cleave to it, all which may be al- 
lowed without any Difficulty : If then it ſhould be farther ſuppoſed, that 
there was but one only Particle of Water that ſtuck to ir, and (or the more 
convenient Computation) that it was as thick as the little Superficies of the 
Point of the ſaid Needle ; and moreover, of a Cubical Figure, it is plain 
from the Premiſes, that it is no bigger than 5575557, Part of a Cubical Inch 
of Water, and conſequently that ſuch an Inch contains a Million of Water- 
Particles, which if they were ſeparated, would each of 'em be ſo big as to 
be viſible. From whence it follows, that ſuch a vaſt Quantity of Cubical 
Inches of Water as are in the Univerſe, in Air, Earth and Water, and are 
moved, muſt certainly contain ſo many Millions of Parts, aud be as cer- 
tainly moved, 


Scr. VI. A Cubical Inch of Water rarified in an Æolipile, will yield above 
13300 Millions of Parts. 


Burt to proceed a little farther ; Mr. Boyle, in the Third Book of the 
above-mentioned Treatiſe, ſays that (See Tab. XXIII. Fig. 3.) an Ounce 
of Water EF G, being put into a Copper Globe A, in which there was a 
little Hole at B; the ſaid Globe, commonly called by the Learned an Aoli- 
pile, was put upon the Fire; whereupon the Vapours of the Water begun to 
be protruded thro? the ſaid little Hole B, which produced a Pyramid of 
Vapours D B C, for the Space of 18 or 20 Minutes; the Length of which 
BR, was twenty Inches, and the greateſt Breadth at C D, was of one 
lach: Yet ſo, that at the Diſtance B M, (being five or fix Inches 3 

I | than 
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than BR) they could perceive vapoury Clouds ſtill hanging together, which 
extended themſelves to the Breadth of four or five Inches at K L. 

If now, for the more eaſy Reckoning, we conſider the long Pyramid 
BDC, joined to the ſhort one PCK L, as one only Pyramid; the Lengh 
of which from B to R, is of 21 Inches, and the Diameter from C to Þ 
1: Inch, the Superficies of the Circle C ND G will be #2 Superficial In. 
ches, which multiplied by 7, (being the; of BR or 21) will amount to 
the 1 of , or 121 Cubical Inches for the whole Vapour-Py. 
ramid. 

If this had been computed nicely according to Mr. Boyles Meaſure, the 
long Vapour-Pyramid BCD, together with the ſhort Cloud-Pyramid 
C D L K, would amount to abore 32 Cubical Inches, tho' we ſhould reckon 
BR to be but 18, C D, 1, RM, 5, and K L, 4 Inches; but for the gheater 
Conviction, and to prevent all Cavilling, we have reckoned it all to be but 
13 Inches. | 

Let us now ſuppoſe that one of the Particles of the Vapours ruſhing out 
of the aforeſaid Æolipile, runs the Length from B to R in the Second of x 
Minute; ſo that in every Second there is a new Vapour-Pyramid formed: 
There would then in 18 Minutes, or in 180 Seconds, be produced ſo mary 
different Pyramids. 

Now each Vapour-Pyramid makes 127 Cubical Inches, and conſequently 
all the Pyramids that are formed from one Ounce of Water, will produce 
127 times 1080, or 13,365 of the like Inches. If now in each viſible Pa- 
ticle of all theſe Pyramids there is but one Particle of Water (ſince there 
are a Million of em in one Inch) there will be in the whole 13.365, ooo, ooo, 
and conſequently one Ounce of Water may be really divided into 13,365 Mil 
lions of Parts at leaſt. | 

But ſince it is deſired to know farther, into how many Parts an Inch of 
Water may be likewiſe divided after the ſaid manner; let us ſuppoſe that: 
Cubic Foot of Water weighs 64 Pounds, and that there are 10 Inches to 1 
Foot; accordingly a ſolid Foot will contain 1000 of ſuch Inches, and at 
the rate of 16 Ounces to a Pound, there will be 1024 Ounces in 64 Pounds 
From whence it is eaſie to prove, that a Weight of one Ounce makes # 
or = of (or rather almoſt ſo many Parts of) an Inch; ſo that we may (ate) 
enough affirm, that a Cubical Inch of Water is according to this way diviſ- 
ble into 13,000 Millions of Parrs. 


Secr. VII. There may hang above 13,000 Particles of Water to the ſharp pon 


of a Needle. 


No w it appears from Setion the 5th, that the Water which may ſtick to 
the extream Point of a Needle, which is ſo ſharp, as to be juſt viſible, 0 
the Breadth of which i © #7 part of an Inch, may ſafely be allowed to amouil 
to the thouſand thouſands part of an Inch. 

Therefore ir is ſufficiently certain, that this little Water that ſticks to {Cl 
a fine Point, does conſiſt of no leſs than 13,000 Particles, if it be only a lf. 
tle Cube of Water that has the ſame Breadth. | 
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zicr. VIII. That a Drop of Water is divifible into above 26,000,000 Parti. 


Bur now let us compute with Amazement, how many Parts are to be 
hund in one Drop of Water, upon the Suppolition which has been juſt now 
woved, that as. oft as one dips the Point of a Needle or fine Pin, and ſome- 
thing adheres thereto, ſo often there are 13, ooo Particles of Water requiſite 
compoſe the ſaid Drop. : 

Now to form a rough Conception of this Matter from another Method ; 
kt a Drop of Water be ſuppoſed to be of the Weight of a Grain, of which 
$ogo to an Ounce Troy- Weight, and compute according to the Rule of 
Three, that if 480 Grains gives 553 Parts of an Inch, what gives one Grain 
ud we ſhall find it to be full 557 Part of an Inch. 

Now to loſe nothing, and to allow enough, let us make the Calculation 
with a ſmaller part of an Inch, namely, with the > thereof; and ſuppoſe 
that a ſingle Drop, tho” it be greater, does not contain more Water-Particles 
than the ſaid 555 Part. | 

Now a cubical Inch of Water contains 13, 00 Millions, or a Million of 
times 13,000 Particles, conſequently 55; of an Inch, or one Drop, contains 
2000 times 13,000 Water-Particles, or in one Sum 26.000,000, that is, ſix 
nd twenty Millions thereof; of which if we again caſt away ſix Millions, 


becauſe we don't deſire to have too much granted to us, it ſeems plain be- 


jond Contradiction, that in one Drop of Water no bigger than 5; of an Inch, 
there are at leaſt not fewer than twenty Million: of Water-Particles. 


Sect, IN. Convictions from the foregoing Obſervations. 


Brok we proceed any farther, let an Atheilt ſtop a little here, and 
conſider with us, how great and how penetrating that Providence and Di- 
rection muſt be, which before a Drop of Rain-Water of the Quantity and 
Weight only of one Grain ſhall fall down upon the Earth, has thought fit to 
compound it of ſo many Millions of Parts. | 

And if he ſhould refuſe, as he has hitherto done, to own a Providence 
herein, let him tell us, whether he can perſwade himſelf, that ſuch an innu- 
nerable Multitude of Millions of Water-Particles could by meer Chance, or 
vithout any Wiſdom and Direction for ſo many thouſands of Years continu- 
aly and inceſſantly proceed from Seas, Rivers, and other moiſt Places, riſe 
ap into the Air, divide themſelves into Clouds, as it were into ſo many Ar- 
nies; where floating in that thin Matter, they are carried by the Winds 
owards ſo many different Parts, in order to compoſe whole Streams and 
Mets; to deſcend in Rains upon the dry Ground ; to cauſe the Fruits of 
tne Earth to grow; to furniſh Drink to all kinds of Animals; in a Word, 
o perform all thoſe Functions and Services which we have before aſcribed 
o Water, and to preſerve the whole Globe of the Earth with almoſt all 
at is upon it, or proceeds out of it, alive and in good Condition. _ Cer- 
any if this Atheiſt be any ways reaſonable, he muſt ſtand amazed, Firſt, 
t that Power which has made ſo many Thouſand Millions of Water-Par- 
ixles, as are to be found in Brooks, Rivers and Seas, and preſerved them 
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in their Motion, Figure, and Quantity. Secondly, He can never ſuffici 

raiſe that moſt adorable 0 da = has 7 and, as Sor 

nt all theſe Particles, and Yer each o em, how Hitrle foever they be, 160/e 
Leid free from the reft ; withont which Diviſion they conld not have de. 
ded by reafon of their Weight, nor hardly been of any Uſe. And, Luſth, 
that he is bound to return Thanks to this ſo gracious Benefactor, who his 
made ſuch an unſpeakable Number of Beings ſubſervient to his, and all other 
Men's Advantages, aftet ſo maltifarious'a manner. 


Ster X, XI, and XII. This Hypotheſis founded upon the Obſervation o 
Mr. Leeuwenhoek, namely, That a Drop of Water contains many more than ti 
Million Millions of Parts; the ſame applicable to all kinds of Liquids, 

Inavs been willing to prove here by degrees, that the Particles of Ma 
ter are exceeding ſmall, to the end, that I might not it firſt deter dur hy. 
gination from contemplating the ſame, by reaſon of ſuch a Smallnefs of which 
it can ſcarce poſſibly frame any Idea to itſelf ; and therefore the Reader wi 
be pleaſed to judge from what follows, whether he muſt not agree, that 
altho* the now computed Smallneſs does ſeem already to eſcape our Imiꝶ 
nation, yet that it is far different from that which we muſt neceſſarily alloy 
to be {ound in the Particles of Water. | 

Now to ſhew this, we will lay down for a Foundation, the Experiment 
of Mr. Leeutoenheek, as they are deſcribed by him in his Letter of the 1 1th 

Nov. 1680, p. 29 ; where he relates, that he diſtinguiſhed in Pepper - Water 

in the Sperm of Animals, @c. three ſorts of Animalcula of different Sizes 

of which if we take the Diameter of the ſmalleſt for the Meaſure of the 
others, and call it an Unit, that of the Second or next biggeſt Animalaln 

or Inſe& will be 10, and that of the Third or biggeſt oo times as long 4 

the Diameter of the Second; ſo that the Diameter of this laſt, is 1 * 10 

100, or 1000 times as long as that of the Firſt. 

Ik now for the more convenient Calculation, this laſt Auimalculum and 

Grain of Sand be ſuppoſed to be of the ſame Figure, for Inſtance, that eich 

of em be either globular or cubical, the Grain of Sand will be ſo mich 

bigger than the Body of this Auimalculum as the Cube 1,500.000,000 i 

the Diameter 1000 of the laſt is bigger than the Cube 1 of the Diameter 

x of the firſt, and conſequently we fee that ſuch a Grain of Sand is tqual x 

1000 Millions of theſe Animalcula, each ef which are viſible thro” a Microſcope. 
Now Mr. Leeuwenhoek (in his Diſcoveries the 26th of April, 1679, p.t4) 

ſuppoſes that 100 Grains of Sand are equal to an Inch in Length; ſo 

1.000,000 of ſuch Grains compoſe a cabical Inch. 
If then we argue after this manner: | | *. 
Since 1,000.000,000 Atimalcula'go to one Grain of Sand, and 1.000, 

Grains of Sand to an Inch (Which we here reckon ar , and not , pit a 

2 Foot) there will be contained in ſuch a Cubical Inch 1.000.000,000.000,08 

of thoſe Animalcula, 

it 


— 
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But according to Sc. VIII. it appears, that one Drop of Water is ,;. of 
an Inch ; ſo then according to that Calculation, 2.000,000.000,000 Animal- 
ala are but equal to ſuch a Drop of Water. 

But to prevent any Objections againſt the ſaid Calculation, we will abate 
the half of it, according to which there will be then a thouſapd times a 
thouſand Millions of theſe Animalcula capable of being contained in one Drop of 

Aer. a , . 
= us top here again, and, reſlect with Amazement at that dread Wil- 
dom and Power, which before He cauſes one large Drop of Water to fall 
from the Air, makes uſe every time of ſuch a prodigious number of watry 
Particles for that Purpoſe, » #7 T8 

This laſt being now proved about Water, we may eaſily fee that it is ap- 
plicable to many other fluid Matters, eſpecially to ſuch as are wet, and 
which by ſticking to ſolid Bodies, do moiſten the ſame ; tor which reaſon 
we need not ſay any thing of Oil, Spirits and the like; but we will add a 
few Words about other Fluids that are not moiſt. 


Sect, XIII, XIV, and XV. The Smallueſs of the Particles of Air, Fire and 
Light. | 

Tur abovemention'd Mr. Leeuwenboek in his 7th Continuation, P 424, ſays, 
that having preſſed the Air and Blood out of the little piece of the Lungs 
of Sheep, he found that many of the Air-bubbles were ſo ſmall, that they 
were hardly viſible, even with a Microſcope ; inſomuch that they muſt by 
ſmaller therefare than thoſe Animalcula which we have lately ſpoken of from 
him, and which could be ſeen ; and conſequently a Grain of Sand is more 
than equal to 1,000 Millions of the ſame, or a Cubical Inch will contain 
above 1,000.000,000.000,000 Particles of Air. 
No tho' ſome think they have reaſon to believe that the Particles of Air 

are bigger than thoſe of Water, becauſe the latter can paſs thro' Orifices or 
Holes, which ſeem impervious to Air; yet we ſee that the Particles of this 
latter are exceeding ſmall, ſince it might be demonſtrated here, that by rea- 


ſon of their Inviſibility, they far ſurpaſs in Smallneſs the aforemention'd Au 


Certainly that they do likewiſe penetrate thro” very narrow Paſſages, is not 
not only plain from Plants, into all which they infinuate themſelves, tho 
we cannot diſcover any Pores or Cavities in ſome of em; but it is likewiſe 
well known to thoſe that uſe Air-Pumps, who find how much Pains it coſts 
them before they can exhauſt the Air; at leaſt if ic may be proved, as per- 
haps it can, that the Particles of Water are ſmaller than thoſe of Air; this 
1s ſtill ſufficient to convince us particularly, that we are far from having as 
et inveſtigated the real Smallneſs of the Particles of Water. 

Now how much more minute Parts Fire conſiſts of than all thefe above- 
mention'd Fluids,, may appear from hence, that Air, Water, Oil, and the 
like, are found to conſiſt of ſuch groſs Parts, that they cannot paſs thro' 
the Pores of Glaſs and other hard Bodies, as Iron, Stecl. &c. and can there- 
fore be excluded or kept out from Veſſels made of thoſe Materials; whereas 
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there are no Paſſages, tho* ever ſo ſmall, in any Bodies thro* which the Par. 
ticles of Fire cannot penetrate ; which appears by their rendring all Bo- 
dies either glowing, that is to ſay, full of Fire-Particles, or putting them 
into Fuſion, or cauſing them to evaporate ; of all which nothing could 
come to paſs, if the Fire were not able to inſinuate itſelf into the innermoſt 
Parts of thoſe Bodies. 

We ſhould now paſs on from the Fire in the laſt Place, to its EMuvia or 
Matter of Light, and give the Reader here a rough Sketch of the Fineneſ 
of the Parts thereof, ſince we are far from being able to trace the Multitude 
and Smallneſs of them, and particularly have given a certain Demonſtrati- 
on how many Particles of Light may be ſafcly affirmed to fly out of a burn- 
ing Candle in the Second of a Minute. 

They that have not a mind to read the following Demonſtration, may paſs 
on to Se. XVI, and XVII. 


A Calculation of the Number and Smallneſi of the Particles of Light. 


I. Ir is ſuppoſed that the Flame of a Candle of Six to the Pound, may 
be ſeen at the Diſtance of 2000 Paces, or 10,000 Foot; each Pace being 
computed at 5 Foot; that is, from O to E. Tab. XXIV. Fig. 1. 

II. It is plain then, ſince the ſaid Flame may be ſeen at the ſame Diſtance 
all round, that it fills the whole Globe or Circle RQE S. 

III. Now to find the Bigneſs of this Globe RE, we muſt firſt obſerve 
that the whole Diameter is equal to-twice O'E, that is 20,000 Foot. 

And foraſmuch as too: Is to 314 : : As the Diameter RE: To the Circum- 
ference RQ ES, we fhall find, by the Rule of Three, that this Ciicumference 
includes 62,800 Feet. 

IV. Now if we multiply the whole Diameter by the Circumference, and 
that Product by the ſixth Part of the Diameter, it will produce the ſolid 
Contents of the Globe RQE 8, being 41.866, ooo. ooo, ooo Cubical Feet, 
as is known to all Geometricians. 

V. If now we divide a Foot into ten Parts, and call each of 'em an Inch, 
1 Cubical Foot will contain 1000 Cubical Inches; as the aforementioned 
Globe will contain 41,866.000,000.000,000 Cubical Inches, which for Short- 
neſs, and that we be not every time obliged-to write the ſaid Sum at length, 
we will expreſs by placing the Number of the Cyphers omitted over the firlt 
Cypher: So that according thereto, ſuch a Globe contains 41,8660** of 
ſuch Inches. YA 27 
VI. Again, fince a Candle of 6 to the Pound will burn five Hours, it 
may be eaſily computed how much thereof will be ſpent in a Second ; for 
allowing 3600 Seconds to one Hour, and to every Ounce (16 of which 
make a Pound) 480 Grains, Apothecaries Weight, we ſhall find by the ſaid 
Rule of Three, there is burnt in one Second =, that is, full 7; Part of a Grain 
of Tallow. | 

tg Now to know how many of theſe Grains of Tallow, or Wax, goto 
one Foot : 17 
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Tet us ſuppoſe, Firſt, that a Cubical Foot of Water weighs 64 Pounds, to 
which the Weight of moſt Waters will amount. 
And, Secondly, that 5 Feet of Water are as heavy as 5} Cubical Feet of 
Wax, Vid. De Stair, Senguerdius, &c. 
Suppoſing then Wax and Tallow to be of equal Weight, ſince the Experi- 
nent of burning 5 Hours has been made with a Tallow-Candle, 5 Feet of 


Water will amount to 3 20 Pounds Weight, and ſo will 5; or; Feet of Wax 


or Tallow. 


So then a Cubical Foot of Wax weighs 60 Pounds, that is 460,800 Grains, 


ard conſequently 1 Grain the gs Part of a Cubical Foot of 1000 Inches, 
which being reduced to ſingle Inches, amounts to 3 or 34% of a Cubical 


ach. 
VIII. Now if we conſider here likewiſe the aforemention'd Velocity of 
Light, and ſuppoſe O E the Diſtance of the Candle O to the End of the en- 


lighten'd Globe QERS, to be ro, ooo Feet; and whereas it has been al- 


ready proved, that the Light of Jupiter's Moons paſſes thro' the whole Space 
which is between the Sun and Earth, or 12,000 Diameters of the Earth, in 
the! Part of an Hour, or 450 Seconds, that is, in one Second 26 of the ſaid 
Diameters ; it will follow then, that every one of theſe Diameters being com- 
puted at 39-231,564 Paris Feet. (See Whiſton, Prælect. Aſtron. p. 13.) accord- 
ing to the moſt accurate Meaſure of the French, the ſaid Light will run 
1,046.175,040 of the ſaid Feet; ſince ſo many of 'em go to the ſaid 26; Dia- 
meters of the Earth. 

But in Caſe any one ſhould affirm that this Calculation is too large, for- 
aſmuch as it ſuppoſes that the Light of a Candle runs as ſwift as that of the 
Sun, he muſt be pleaſed to obſerve, Firſt, That it has not been yet demon- 
rated, that one kind of Light moves faſter than another: For if a Man were 
placed in a great dark Room, and a Hole were made in the ſame, for the 
Day-Light to paſs thro', or before which Hole a Candle were held, I don't 
think that the Light of the Sun would reach him ſooner than that of a Candle, 


at the ſame Diſtance. But it is hardly poſſible to make ſuch an Experiment, 


becauſe the Difference between ſuch great Velocities of both theſe Lights 


is not to be obſerved. Secondly, Becauſe Light does probably not vary its 
dwiftneſs at all; ſince the ſurprizing Emanation of Light, of which mention 


has been made before, and is now here repeated, .is not obſerv'd with reſpe& 
to thoſe Rays that proceed immediately from the Sun, but only as they be 
reſleted from Jupiters Moons. So that it retains ſtill this Velocity after ha- 


ving run above five times the Length of that Space between the Sun and Earth; 


for ſo have we ſhewn above, in Contemplation XXIV. that Jupiter is at ſuch a 
Diſtance from the Sun. Thirdly, Beſides ſeveral other ways by which we 


might prove the unconceivable Velocity of the Particles that proceed from a 


burning Candle, the ſame does appear by the Effects it has in melting Glaſs, 
Enamels, Metals, and other very hard Bodies; which Force, ſince it can't 
be aſcribed to the Magnitude of the Particles, they being exceeding ſmall, 
nuſt needs reſult from their Velocity; it being a known Rule in Mechanicks; 


that 


4.56 The Rehgions Philoſopher. 
_ all the Force of Bodies is in Proportion to their Mafs multiply'd by thei 
elocity. 

But that we may here likewife concede enough, let us ſuppoſe, that in. 
ſtead of ſo many more than 100,000 times, in which the Light would fill thi 
Globe in one Second, it be only 1coo times, whereby the Motion of the (ail 
Light is granted to be above 100 times flower, as it muſt be, if we compare 
- Velocity with that of the Light which comes down to us from Jupite' 

oons. | 

IX. We ſuppoſe farther, that the ſmalleſt Animalula that can be rendered 
vilible by the beſt Microſcope, is much bigger than any Particle of Light, 
Firſt, Becauſe many more Particles of Light than one are requiſite to render 
it viſible. Secondly, Becauſe theſe Animalcula ate viſible, whereas the Particles 
of Light are inviſible. Thirdly, Becauſe Light can paſs thro” the impercepti- 
ble Pores of Glaſs, which the ſmalleſt Inſe& in the World can't do. And, 
Feurthly, this appears very plainly to ſuch as know that theſe Animalcula be- 


ing view'd againſt the Sun with a good Microſcope, ir is obſerv'd not only | 


that they are tranſparent, but alſo that the Rays which paſs thro' them, re- 
preſent all the Colours of the Rainbow; ro produce which, many and diffe- 
rent Rays are neceſſary, The Phenomenon is familiar to thoſe that deal in 
Microſcopes, and we find itconfirm'd in the ſeventh Continuation of Leeuwenhoek, 
p. 100. We premiſe this, for the ſake of what follows, namely, That an in- 
expreſſible Number, or 10:2 (a Unit with 20 Cyphers) of Light- Particles is 
really contain'd within the Space of one of theſe ſo ſmall Inſe&s; as alſo to 
aſſiſt the Weakneſs of our Imagination. 

X. It is likewiſe known, that when a burning Candle placed at O, 
(Tab. XXIV. Fig. 1 ) and diffuſing its Light as far as E, and filling the whole 
Globe EQ RS, communicares the ſame to the Point A, which is near the 
Candle, the ſaid Point A will be as much more enlighten'd than another 
Point E, which is at an equal or greater Diſtance from thence, as the Square 
of the greateſt Diſtance (tor inſtance, of OE) is greater than the Square 0f 
the Small one O A. | 

In the Language of the Mathematicians, what we have laid down aboxre, 
is expreſs'd in the following Manner : | 

The Number of the Particles of Light in two equally great, but unequal diſtant 
Places from the Flame, are to each other in an inverted Ratio of the Squares of the 
Diſtances. This has been ſhewn more circumſtantially above in Contempla 
tion XXIV. and is well known to all Mathematicians. 

XI To proceed a little farther : Rp 

Suppoſe then that OE, or the utmoſt Extent of the Light in the illumini- 
ted Circle QRSE, be of the Length of 10,000.000,000 or 10-= of ſuch 4. 
malcula as Mr. Leeuwenhoek view'd with his Microſcope [ why we reſtrain it to 
juſt this Number, ſhall be ſhown hereafter in Num. XXIII.] and let the 
Length of the Ray OE be divided into the ſmalleſt Parts O A, AB, BC 
CD ; allowing to each of them the Length of one of the ſaid Animalcula. 

If now it be farther ſuppoſed, that in the Space of that Animalculun 
which is the laſt and moſt remote from the Candle O, as here at VE, _= 
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ve but one fingle Particte of Light; and that the nearer thefe Points come to 
the Cindte in every following Space, as DO, CB, BA and AO, the Ligtr- 
Particles always and continually increaſe in the Aninmlcula, according to the 
iforeſaid Rule, Num. X. It may be accordingly known, how many Particles. 
of Lighit are contain'd in the Space of an Animalculaum, the Diſtunoe of which 
from the Candle O, is likewiſe known, as here at OA, AB, BC, Or. 

XII. For this Purpoſe, and for the ſake of Order and Conveniency, let 
there be perpendicular Lines of an indefinite Length drawn upon the Points 
A,B, C, D, and all the Partitions 'of 'thefe Lengths of the Animalculn, ſuch 
5 Ag, Bh, Ci, Dk, Eq, Cc. in order to deſcribe thereby the Number of 
Light-Particles which are to be found in the Space of each particular Auimal- 


tulum. | 

And having taken at Eq the Length EF, equal ro an Unit, forafmuch as 
in the laſt Space VE, there is ſuppos' d ro be conrain'd but one ſingle Parti- 
cle of Light ; and OE being found as above, to be equal to 10, ſay, ac- 
cotding to the foregoing Rule: | 

1. As the Square of O A, or 1: Is to the Square O E, or 10**:: So-is FE 


(a Ligtit-Patticle in VE): To Aa, 162, or the Number of Light- Particles 


in O A. 

Take then in the indefinite Line A g, the Length A a equal to 105, fo will 
this Line A a feprefent the Number of the Partieles of Light at A, or in the 
Animalculum 's Space O A. 

2. As 4, or the Square of OB, which contains two Animalcula: Is to the 


Square of OE, or 102, which contains the Length of 10 Animalcula:: So 


is 1 or FE: 10 or 250 Bb. 


3. So likewiſe when O D contains ro Animakula'in Length, to find DA, 
or the Light -· Particles that are in D. 

As 100, the Square of OD, 10 =: To ro, the Square of OE : :'$0 is 1, 
or FE: To 1072 or 1022, or Da, and fo of all the reſt. 

XIII. From hence then it appears, that if Perpendicular Lines, ſuch 4s 
Aa, Bb, Cc, Da, Cc. be tet fall upon all the'Partitions A, B, C, D, Cc. 
as the Line O E is divided into 101. Parts, and each of them amount to the 
Number of the Light · Particles contain'd in the Spaces of the Auimaleula O A, 
BC, AB, DD, Cc. there would be nothing tequiſite more than to add up 
the Numbers of all the faid Perpendicular Lines together, in order to know 
how many Particles of Light are contain d in all the Animaltula Spaces of O E, 
they increaſe after the ſaid manner from E to A, in which there is no Dit- 

culty. ' 

XIV. As likewiſe by drawing G F parallel to OE, ſo that A G, Bir, 
Cs, Dr, Cc. be each of em equal to FE, or an Unit; that the Sum of all 
thoſe Units will produce the Number of all the Light- Particles that are con- 
tain'd in OE; it in each Animalcula's Space, O A, AB, BC, CD, &c. 
there be found but one Light- Particle. | 

Now ſince O E is ſuppoſed to conſiſt of o Animaltula Spaces, the Num- 
ver of Light-Patticles in the ſame will likewiſe be 102. 


407 
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XV. From whence it therefore follows, that the Number of Light. Pan. 


cles in the Length OE, ſuppoſing there be one in each Animalcula Space: 1; 
to the Number of the ſame, ſuppoſing 79 5 they increaſe according 


to the Rule Num. X.: : As 10, or ſo many Units as are contain'd in the 
Lines A G, Br, Cs, De, &c.: Are to the Produce of all the Numbers that 
compoſe the Perpendicular Lines A a, B, Cc, Dad, &c. 

XVI. It is not neceſſary to prove that the Numbers of all theſe Perpendi- 
culars Aa, Bb, Cc, Da, Cc. do contain fo great a Quantity: 

Since the firſt and greateſt A a being 10, 

The Second Bb will amount to 10, or 250, 

The Third Cc 105, 

The Fourth D 4 105, 

And ſo forth; each of theſe Lines equal to the Line Aa or 10*? divided 
by the Squares of their Diſtances from O; all which amounting to the Num- 
ber of 10=; ſo as the laſt FE, by an Unit, will produce a great Sum, which 
ro compute here would be a very great Trouble, and require too much Time 
and Room. 

XVII. That we may not therefore be deceiv'd in our Calculation, we 
ſhall make choice of a much ſmaller Sum than we need do, and therefore only 
retain the Number 10=, that alone being the greateſt Quantity of Light-Par- 
ticles in the Space of one of the Animalcula, or the Line Aa; and we will 
throw away the reſt Bc, Cc, Dad, Cc. which would likewiſe amount to a 
vaſt Sum. | 

And having done ſo, it will eaſily follow, that the increaſed Light-Parti- 
cles o, or Aa (Num. XVI.): Are to the Number of Light-Particles in 
OE: : As 1 in the Space of each Auimalculum, or to 10= (Num. XIV.): As 
10= to 1. Or that (if we admit the Increaſe, Num X.) the Animalcula in 
OE are ro times more than if we were to ſuppoſe but one in each of the 
Spaces between O and E, QR SE. This is applicable to all the Rays like 
O E thro the enlighten'd Globe, and conſequently to the ſaid whole Globe, 

XVIII. Before I proceed, I beg leave to obviate the Opinions that ſome 
People may entertain of theſe Matters : | | 

Namely, That fince the Curve-Line a, b, c, Cc. F which connects all the Tops, 
a, b, c, Cc. of the Perpendicular Lines Aa, Bb, Cc, Cc. which are here 
drawn ſo cloſe to each other, is of a known Property; which, if we call each 
of the Lines or Diſtances OA, OB, O C, &c. x, and the reſpe&ive Perpet- 
diculars A a, Bb, Cc, &c. each y, and the Line OE, a, and EF, b, and es- 
preſs the ſame by the following Algebraic Equation, x xy — ab. A Mathe 
matician will wonder, perhaps, why I did not find the Area of the Magn! 
tude of the Mixtilineum A a FE by Approximation, or even after the Method 
of Mercator, Wallis, and other great Mathematicians ; to the end, that alter 
having compared the ſame with the Greatneſs of the Rectangle AG EE, to 
find the Proportion from thence of the increas'd Number of Particles of Light 
in OE to the Number of the ſame OE, if there were but one Particle in the 
Space of each Animalculun: ; which has been done, it may be, by others onthe 
like Occaſion, 2 BS 1 
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Bur they muſt be pleas'd to obſerve; Firſt, That I have omitted theſe 
Methods, becauſe all of 'em ſuppoſe, that the Line O E is to be divided 
into infinite ſmall Parts, as O A, A B, BC, Cc. whereas we have only 
adapted our Diviſions to ſuch Parts are equal to the Space fill'd by each of 
thoſe Animalcula that are viſible thro' a Microſcope, which is yet bigger an 
\ finite Number of cimes than one of the infinite Parts. 

Secondly, We have given one Reaſon in Num. XVII. which will make our 
Concluſions much more acceptable, becauſe we chuſe ſo much ſmaller a 
Number. 

Thirdly, What we here write is not ſo much for great Mathematicians, 
15 for others that are of a good natural Underſtanding, tho' not thoroughly 
rers'd in Lines and Figures; wherefore, when we can uſe other Methods of 
Proving, we avoid as much as poſſible thoſe of the Mathemaricians; my 
chief End being to render my {elf intelligible even to the meaneſt Capacity, 
rather than to pleaſe the Learned, provided I can make the Truth appear in 
ſuch a manner. 

XIX. To draw therefore thoſe Concluſions which we have in View from 
theſe and the foregoing Principles; let us ſuppoſe, (1.) with Leeuwenhoek, 
that 1,000.000,000 of thoſe Animalcula which are viſible thro* a Microſcope, 
do make up one Grain of Sand, Sect. X. (2) That 1.000,000 of Sands are 
equal to a Cubical Inch, Sect. X. according to which 10-* of theſe Animal- 
- 4 equal to a Cubical Inch, allowing but 10 Inches to a Foot in 

ength. | 

Now according to Num. V. the Globe QR SE contains 418660 of ſuch 
Inches, and conſequently 418660== of the ſaid Auimalcula. 

XX. Let us ſuppoſe further, that in every one of the Spaces fill'd by each 


Aumalculum, there is but one Light- Particle thro” the whole Globe. 


XXI. If now the Velocity of Light be ſo great as to enlighten this Globe 
in one Second, (See Num. VI. and VIII.) and a Candle of Six to the Pound 
will burn 5 Hours, there will be .5 part of a Grain of Tallow ſpent in each 
Second. Conſequently there will proceed from x; of a Grain of Tallow 
4186 Particles of Light, and 14 times ſo many, or 5161240" from 2 
whole Grain. 

XXII. But one Grain is 22 Part of an Inch of 10 to the Foot, Num. VII. 
there proceeds therefore from one Inch of Candle-Tallow 460 times 5361249; 
or in one Number 2696170407 Particles of Light. 

XXIII. But ſuppoſing with Mr. Leeuwenhoek, 1000 Diameters or Lengths of 
one of theſe Animalcula equal to one Grain of Sand; and 100 Diameters 
8 Sand, to be the Length of an Inch, and 10 Inches the Length of 

oot. 

Then to? Diameters of the Animalcula make the Length of one Foot, and 
io of the ſame, the Length of O E, or 10,000 Feet. 

XXIV. Now we have ſhown, Num. XVII. that altho' we throw away 
many Thouſands of Millions of Light-Particles in the Globe QR SE, there 

really o. more Light- Particles, than when as above in Num. KX, we 


ſuppoſe but one ſingle Particle in the ſpace of each Animalcula. So that 
Rrr there 
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there proceeds from +4 of a Grain of Tallow, 10 times more Pari. 
cles than are ſuppoſed Num. XXI; and conſequently from one Inch of T. cee 
low, 10= more than in Num. XXII; that is, from one Inch of Tallow there F 
will proceed 2696 17040 ſuch Particles. 

XXV. And all this is true: Firſt, Altho' we ſhould ſuppoſe that there is 
but one Light-Particle in the Space of one Animalculum, at the extreme pan 
of the illuminated Globe, or at VE, which every Body ſees is too little 
conſidering the gradual Increaſe of Light, as we come nearer to the Candle 
O. And Secondly, although the ſaid Globe ſhould be enlighten'd but once 
in one Second, cr that the Light paſſes from O to E in that time. 

But foraſmuch as according to Numb. VIII. the Light runs 1009 times 
ſwifter, and does not only run once, but 1000 times the Length of OE © 
all Sides, there being 1000 of ſuch Globes fill'd with Light by , Part of: 
Grain of Tallow in one Second. | | 

It plainly follows, that the Number found by Num. XXIV. mult be 
multiply*d by 1000; and that one Inch of the Tallow in ſuch a Candle does 
emit 269617040 = Particles of Light, whereby the moſt aſtoniſhing Small 


neſs and Number thereof is plainly Demonſtrated. 
Secr, XVI. How many Particles of Light fly out of a burning Candle is: i 


Second. 


To know then how many Particles of Light fly from a burning Candlein 
the Second of a Minute ; it has been demonſtrated from the foregoing 
Conſiderations, that ;; of a Grain of Tallow is conſumed in the Second 0& 
a Minute, or, which is the ſame thing, one whole Grain in 14 Seconds, 
Now an Inch of Tallow contains 460 Grains, ſo that an Inch of Wax, ot 
Candle-Tallow, is burnt in 460 times 14, that is, in 6440 Seconds; in which +557 
time if there proceeds 269617040® Particles of Light from an Inch of Til 
Jow, there will fly out of a burning Candle in the Second of a Minute, the (eng 

1 


Number of 418660 Particles. * 
S1 r. XVII. The Particles of Light compared with the Sand of the uh lions 
Earth. every 


AN p ſince according to the moſt exact Meaſure of the French Aſtrono 
mers, the Diameter of the Earth amounts to 39.231,564 Paris Feet, teclo g 
ning 10 Inches to one Foot, and that 100 Sands are equal to one Inch; the 
Number to be taken for all the Sands that could be contained in the Ear, Ne 
will require a Sum of not leſs than 32 Figures, the firſt of which is a 6% 0 
and the whole too long to be expreſſed here. l 


Now in Sect. XVI. the number there found was 44 Figures, of whic 4 
the firſt was a (4.) an be 


Now let us for Conveniency, and to prevent any Diſputes, ſuppoſe, thi he 
both the firſt Figures were a (1,) and the reſt Cyphers or Noughts, by whici Bf * 6 
we loſe an unconceivable Number of Parts: Accordingly the Sands of tit a 
whole Earth will be 10. | end 
And the Particles of Light flying out of a Candle in a Second 102. 10 
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The Proportion of the one to the other, will be As 1 To ro, or As 
ane To a Thouſand times a thouſand Millions. 
From whence it may be concluded, that in one Second (which is commonly 
equal to one Pulſe of an healthy Man) there fly out of a burning Candle of Six 
» the Pound, many more Particles of Light than a thouſand times a thouſand Mil- 

lun of that Sand the Number the Earth can contain, or be equal to. 

leave every one to conſider, whether this does not appear moſt amazing 
0 him, and whether he is not bewilder'd, and looſes himſelf in the Num- 
der and Smallneſs of theſe Particles of Light, tho' there were no more of 
em; whereas every one may perceive from what has been ſaid, that if we 
had kept to a ſtrict Calculation, the Number thereof would very far, yea 
unconceivably, ſurpaſs what we have here ſet down. 


dcr. XVIII. The Smallneſs of Parts in ſolid Bodies, ſuch as Copper, or 
Braſs, &c. 


Lzr us now paſs on to ſolid Bodies (tho* the Diviſion of this Tallow 
may likewiſe be ſerviceable to the ſame Purpoſe) and endeavour to ſhew, 
Firſt, That they conſiſt of a vaſt Number of different Particles. Some of 
the moſt intelligible Methods ſeem among others to be the following. 

1. Mr. Boyle (de Subtil. Effluv.) ſays, that a Grain of Copper having been 
liſolved by him in Spirit of Sal Armoniac, did thereby communicate a viſi- 
ble blue Colour to 28,434 Grains of Water. | 

Now if we ſuppoſe that each Grain of Water was impregnated with one 
Particle of Copper, it will follow from thence, that one Grain of Copper was 
divided at leaſt into ſo many Parts as there were Grains of Water, 

But ſuppoſing with Mr. Boyle, that 223 of an Inch in Length is viſible, 


of a Cubical Inch will be likewiſe viſible. 


And ſince one Foot of Water of 64 Pounds (allowing 12 Inches to the 


Length of one Foot) contains 1728 Cubical Inches; the aforeſaid 28,534 


Grains will amount to above 1co of the ſaid Inches; and conſequently in 
Al thoſe Inches there will be more than loo oo, ooo, or one hundred Mil- 
lions of viſible Parts ; wherefore if there be but one Particle of Copper in 
every viſible Particle of Water, a Grain of Copper will be thereby really di- 
vided into ſo many Parts. 


Sect, XIX. The Smallneſs of Parts in ſolid and fluid Matters in general. 


Now how far the Parts of Gold may be really extended by human In- 
ſruments, has been ſhewn by Rohault, Boyle, and others. | 

One Proof which is as applicable to all ſolid Bodies as well as fluid, 
may be briefly ſhewn in the already-mention'd Experiments of the Micro- 
ſcopes of Mr. Leeuwenheek ; by which it appears, that of thoſe ſmalleſt Ani- 
malcula which he could ſee thro' them 10, or 1,9c0.000,009.000,000 go 
tothe making up of one Cubical Inch. Now it is certain, that if the Par- 
ticles of which a Body is compoſed are ſo ſmall, that each of em are invi- 
ſible to the Microſcope, every Inch at leaſt of the ſaid Body muſt conſiſt of 


more than 10= of ſuch Particles. | 
R rr 2 From 
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From wher.ce then the ſame may be truly affirmed of all Metals Mi 
rals, Animals, and Plants, in a word, of every thing that is viſible, * 

And no Body ought to be ſurpriz'd, if we ſhould add, that this Number 
of Parts is much too ſmall to expreſs properly the Multitude thereof . and 
this may certainly be proved in many Caſes, if it be conſider'd ; ; 

Firſt, That theſe ſmall Animalcula, which are only viſible thro' the Micro. 
ſcope, muſt be furniſhed likewiſe with the proper Inſtruments ſor Life Mo- 
tion, and Procreation, as alſo with their Juices by which they are nouriſhed. 
to the Smallneſs of which, no Power of human Imagination ſcems capable gf 
being extended. 

Secondly, That almoſt all Animals and Plants are combuſtible, and may 
be put into a perfect Flame; for which Reaſon, if we only make a rough 
Eſtimate (according to what has been ſaid above, S. XVI and XVII. of 
the Smallneſs of the Particles of Light) how much greater the Flame pro- 
ceeding from them is, than that of a Candle; and conſequently, how many 
more Parts do every Moment fly out of them under the Figure of Light, al 
which did contribute before to the Structure of ſuch a Plant or Animal ſuch 
a Multitude, and ſuch a Smallneſs of Parts, will reſult from thence, 25 (to 
thoſe who do not ſee the Force of theſe Conſequences) muſt ſeem incredible 
and unconceivable even to thoſe that can ſce them. ; 


S Ec r. XX. Experiments ſhewing the determinate Properties of theſe ſmall Parts, 


Now that theſe numerous Particles which flow trom Bodies, are not 
only very ſmall, but have likewiſe a determinate Nature and Eſſence, has 
been ſhewn by the Learned Mr. Boyle in a particular Treatiſe, to which we 
refer the Reader. 

But to ſay ſomething of the Matter; Glaſs of Antimony, as is well known 
to thoſe that underſtand the Virtue of it, being infuſed in Wine, will makea 
Vomit, tho' the Antimony loſes nothing ſenſibly of its Weight; and the Parts 
of it are ſo exceeding ſmall and fine, that an Ounce or leſs would furniſh Vo- 
mits for more People than are in the whole City of Amſterdam. 

From whence appears, not only the Smallneſs of thoſe Parts, which it 
communicates to the Wine, but alſo that the Nature thereof is deter- 
minate. | 

Gold, Silver, Mercury, it may be other Metals too, being diſſo ved in their 
reſpe&ive Menſtruums are divided into an infinite Number of inviſible Par- 
ticles; and they may be all precipitated, as the Chymiſts phraſe it, or cau- 
ſed to ſubſide in thoſe Liquors, and be returned again into their ſeveral 
Metals. 

How ſmall the Efluvia are that come out of a Loadſtone, and which wil 
even paſs thro' Glaſs to move Iron, is plain enough from ſuch an Effect; 
and withal, that they have their determinate Properties, 


SecT. XXI. Of the Smoak of Benjoin. 
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creaſe, Aſa Fetida, and the like may meet em in Dr. Keil's Introduction, and 
yet the all retain their particular and determinate Scent : To ſay nothing 
of the Particles which a, Hare or other hunted Beaſts leave upon their Foot- 
ſteps, ſince Mr, Boyle has expreſsly treated of the ſame, it may be proved 
from the following Experiment, without any Trouble or Charge, of how 
many Particles a ſolid Body conſiſts. 

In a Chamber that was 24 Foot long and broad, and about 16 Foot high, 
[placed little Pans of Fire ia four ſeveral Places, and ſtrewed upon each of 
em about ; of a Dram of Benjoin; whereupon, the Chamber, after ſome 
time, was full from one end to the other, of a thin viſible Smoak. 

Now the Contents of this Chamber were 9216 Cubical Feet, which be- 
ing multiply d by 1000, or the Number of Inches in a Foot (ſuppoſing it be 
divided into 10 Parts in Length) amounted to 9 216,000 Inches. 

Now rses of an Inch in Length is viſible to the naked Eye, (S. IV.) 
conſequently then -570.0.0 of a Cubical Inch; ſo that there being 1.050,000 
viſible Particles in an Inch, there were 9. 216, 300. oo, ooo of the ſame in 
this Chamber; and in caſe there were but one Particle of Benjoin in each, 
the eighth part of an Ounce of the ſaid Perfume, would be thereby divi- 
{ed into more than nine thouſand thouſand Millions of Particles, tho” the 


ame be much ſmaller in quantity than an Inch. 


If now we add here, not only that this Smoak diffuſed the Scent of the 
Benjoin in all the Parts of the Room, but likewiſe, as the Chymiſts know, 
that the ſaid Smoak being collected, does yield a purified Benjoin, called the 
Fuer of Benjoin ; beſides the Smallneſs of its Parts, the ſettled and deter- 
minate Property thereof may be proved from thence ; and that as well theſe 
ſmall exhaled Particles do retain the Nature of the Benjoin itſelf, as the Va- 
pours do of the Water out of which they proceed, and into which, being col- 


lected, they are turned again. 


$:ct, XXII and XXIII. Conviftions from the Smallneſs of Parts in General, 
and in Particular. 


Now let an unhappy Atheiſt, who has not only underitood all that has 
been here ſaid of the Smallnefs and Multitude of theſe Particles, but who- 
by Reading and Reflecting has made the Contemplation thereof habitual to 
him; let ſuch a one I ſay, ſet before his Eyes the great Structure of the vi- 
ible World, and all its Parts; and let him conſider not only of what an 
mumerable, unexpreſſible, yea, and unconceivable Multitude of Atoms the 
lame conſiſts, but particularly, that none of 'em all have the leaſt Know- 
edge or Skill to create or move themſelves; aud let him judge farther, that 
tt no Wiſdom had intervened in this Matter, and that ail their Motions 
had been produced without any Order, and by meer Chance; whether it 
Vou'd not be certain, that this noble Frame of Heaven and Earth would 
have been quickly turned into a Chaos, in which Fire, Water, Air, and all 
things beſides, would have been confuſedly jumbled among each other; 
and ſo much the more, ifthere had not been a Power ſo unconceivablygrea 
ac to extend itſelf to every Individual of all thoſe thouſand thouſands of 

unc x- 
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unexpr eſſibly many Millions of Millions, and which could have direded and 
governed cach of cm in Particular; which Direction is therefore neceſſyy, 
becauſe each of em have their determinate Properties; and therefore one kind 
of em is not adapted for executing ſuch a Purpoſe as may be performed by 
the other. | 

Or if this Proof be too general for theſe miſerable Philoſophers, ſo that they 
will fancy to themſelves, that perhaps they may find out here or there ſome 
Subterfuge among this great Number of Objects, let them caſt their Eyes 
upon Particulars; let them read all the modern Diſcoveries by the hep of 
Microſcopes ; let them apply themſelves to ſee with their own Eyes what 
they had heard before thereof; and that travelling thro' this new World, 
which for ſo many Ages has been inviſible, they may contemplate thoſe num- 
berleſs ſtrange Things, which would have been incredible, if Experience had 
not render'd them certain: And when they have been aſſured by their ow; 
Sight, that, for Inſtance, ſuch a little contemptible Creature as a Mite in 
Cheeſe appears to the naked Eye, is a compleat Animal, having all thoſe 
Limbs and Joints that are proper for its Motion, and its Body cover'd with 
Hair: that ſuch Inſects couple with each other, lay Eggs, from which their 
young ones are hatch'd ; that farther, on the contrary, the little Eels that 
may be diſcover'd in Vinegar, lay no Eggs, but bring forth their young ones 
alive, This laſt we are told by Mr. Huygens in his Dioptrics, p. 227 ; where 
he ſays, that he ſaw in ſuch an Eel four young Eels for they are entirely trau. 
ſparent) and that after having kept the old Eel a little longer in the Glas 
Tube, the four young ones were obſcrved ſwimming by their Dam. 

And if this Contemplation alone may have ſo much Power over them, 28 
to force them to confeſs, that an over-ruling Wiſdom prevails in all theſe 
Matters; the Smallneſs and innumerable Multitude of theſe Objects in which 
its wonderful Operations appear, will eaſily convince them, that there mult 
be ſomething Divine therein; and it may ſerve at the ſame time to illuſtrate 
that great Article of Chriſtianity, namely, That even the moſt minute Things catr 
not by their Smallueſs eſcape the Direction and Providence of the great Creator. 


Scr. XXIV, and XXV. The Hand of God particularly manifeſted in the Ul 
of theſe ſmall Parts. 


Lt T not then any Infidel who only reads the Bible to form Objections 2. 
gainſt it, imagine any longer that it was almoſt an incredible Hyperbole uſed 
by the Saviour of the World, when he was pleaſed to ſay, Matth. x. 30. That 
the Hairs of our Heads are all number'd : Since we have ſhewn a Providence, e- 
erting itſelf with rcſpe& to thoſe Animalcula, that can by no means be comp 
red with one ſingle Hair for Greatneſs; and ſince in one Second of a Minute 
there are more Particles of Light diffuſed from a burning Candle on every Sice 
(all which, as the Mathematicians know, are moſt exactly governed and dt 
reed by the Laws of Optics) than there are Hairs upon the Heads of any 
one Man living, tho' that Perſon had as many Hairs upon his Head as ther 
ate People in all the Werld. 
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To ſet this Matter in a true Light, tho' it may be very eafily deduced from 
the foregoing : It has been ſhewn in Sec. XVII. that the Number of Particles 
of Light that proceed from the Flame of a Candle in one Second, is much 
greater than à certain Number, the firſt Figure whercot is 4, followed by 43 
(yphcrs, or 40 

Now Mr. Leeuwenhoek in his Firſt Letter, p. 14. finds, that the Number of 
Men upon the whole Earth, according to his Calculation, amounts to- 
13,385.000,000 or 133850. Now let us compute this Number at above 
much more than 10 times the ſame, and ſuppoſe it to be 20. 

Now if every Man had ſo many Hairs upon his Head as 20= (which is 
much too many) the Number of the Hairs of all Men would be 40, which; 
25 appears, would be no more than a 10= part of the Particles of Light that 
proceed from a burning Candle; ſo that from hence we may conclude, with 
the utmoſt Certainty, that the Son of Goo, far from uſing an Hyperbolical 
Way of Speaking, falls much ſhort of the ordinary Operation and Direction 
of his Providence, how figurative ſoever this Expreſſion may appear to weak. 
Men, | 
Beſides all this, it may perhaps be an Inducement to an Atheiſt to acknow- 
jedge a GoD, if he conſiders, that this adorable Creator and Governour of 


| all Things has thought fit to ſhew particularly thereby his Godhead and So- 


rereignty over all his Creatures; that in order to produce the greateſt and 
moſt ſurpriſing Events and Things, he oftentimes makes uſe of no other but 
theſe ſmall Particles, theſe contemptible Atoms, or Points, making infinite 
Numbers of the ſame ſubſervient to his wiſe Ends and Purpoſes. 

To prove this experimentally, the whole World may in a manner ſerve for 
an Example : for to ſay nothing of the Smallneſs of thoſe Particles which cauſe 


| Fcſtilences and contagious Diſtempers, whereby ſo many thouſand Men are 


often ſnatched away in a little time (in which therefore King David acknow- 
ledged the Hand of Gop appearing after an eminent manner; 2 Sam. xxiv. 14. 

and which even at this time are called by many the Gift of God ;) how {mall 
and numerous are the Parts of Water, of which above a thouſand times a 
thouſand Millions are neceſſary to make up one Drop, or one ſingle Hail- 

None equal to the Weight of one Grain? And to how great Purpoſes are they 
uſed, for which Water would be entirely unfit, if it were not capable of being 
ſeparated and divided into Particles of an innumerable Multitude, and of an un- 

conceivable Smallneſs? How many thouſand Millions thereof aſcend daily out 

of the Seas and other Streams? How many of em float in the Air; and that 
ve may not repeat what we have ſaid before in the Contemplation of Water, 

bow many fall down in Rain, how many in Snow, how many in Hail, how 
many in Dews and Miſts; how many are employed in the Nouriſhment and 

hereaſe of Plants, and in Drink for Animals; how many in barren Wilder- 

nefſes, and for the Support of the wild Beaſts therein? And muſt it not be 

confeſſed, that all this depends upon the Diviſibility, and upon the actual Di- 

"lion of Matter into an infinite Number of ſmall Particles. 


SECT: 
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Secr. XXVI. Conviftions from ſeveral Texts of Scripture. 


Now he that can ſtill deny a G 0D, let him fit down, and ſeriouſſy ref, 
on this great Truth; and then let him judge how vaſt that Power muſt be. 
who, to demonſtrate beyond denial his infinite Exiſtence to the Confuſion of 
thoſe that blaſpheme his Holy Name, brings about ſuch great Events, by 
ſuch (mall Atoms: and who has not only created ſuch an extended Quantity 
of Water as that is, which can contain all the Water of this Globe, but why 
has likewiſe ſeparated and divided it into ſuch ſmall Particles; and how fit 
that Wiſdom and Direction can go, which extends itſelf to every one of these 
numberleſs little Parts, and makes them all continually ſubſervient to ſuch im. 
portant Uſes as theſe are. And if he ſays he can't diſcover a Goo in all this 
let him ſhow us the Creatures, or, to ſpeak in his own Language, the Natur 


Cauſes, to which ſo much Power and Direction over theſe and a thouſar d other — 
ſmall Particles beſides, may juſtly be aſcribed. If he deduces all this from 0 U 
meer Chance, how then can he derive ſo ſteady an Order and Regularity, nd n. 
which has prevailed ſo many Ages among ſuch numberleſs Millions, from does | 
Chance, whoſe very Eſſence conſiſts in operating without Order? If he (ay; 
it is owing to unalterable and neceſſary Laws of Nature; who has then gi. 8 
ven Forms and Bodies to all theſe different Beings that know nothing of their No 
own Exiſtence? And who has bound them to obey certain Laws? If there- Try 
fore a Wiſdom is to be ſeen in all this, yet is it not to be found in a Matt I i tho 
that is ignorant of every thing: And where mult a reaſonable Man look for WM Mank 
a Cauſe of all, and ſuch a Cauſe as can quiet his own Mind, if he does not Wi gute 
acknowledge a Gop therein? zn ind 
In caſe now this Proof, which is only deduced from the Particles of Water, ¶ .....1, 


ſeems to be of any Weight to an Unbeliever, (who nevertheleſs acknowledges WM ;in... 
a Gop,) the Wiſdom of the Divine Word, and the Truth which ſhines out eerning 
of it, will not ſeem obſcure to him, foraſmuch as they demonſtrate a Gov WM x... 
from the Rains and Floods of Waters, and that the true Gos is thereby diſtin N chat al 
guiſh'd from the Idols. See Jer. xiv. 22. Are there any among the Ianities of th Wil inan, 

Gentiles that can cauſe Rain? Or can the Heavens give Showers ? Art not thou e, N ncular! 
O Lord our God? Therefore we will wait upon thee, for thou had made all theſe thing, what i 
We likewiſe ſee that his Saints deduce a particular Argument from thence 0 We | 
praiſe Gon. Pal. cxlvij. 7, 8, 9. Sing unto the Lord a thankſgiving ; fim pri Weis (a, 
upon the Harp unto cur God : Who covereth the Heaven with Clouds, who prepare ts Part 
Rain for the Earth, who maketh Graſs to grow upon the Mountains. He giveth n WW tdoulan 
the Beaſts his Food, and to the young Ravens, which cry. We likewiſe find the Mende 
Almighty himſelf enumerating this among his Glorious Wonders, Fob xxx") Wl iohenj; 
25, 26, Cc. Who hath divided a Water-courſe for the overflowing of Waters? 0 Let 
a way for the Lightning of Thunder, to cauſe it to Rain on the Earth, where nd Ma ach 8 
is; on the Wilderneſs wherein there is no Man? To ſatisfy the deſolate and wa Moduce 
Ground, and to cauſe the bud of the tender Herb to ſpring forth? And he asks further, World + 
in the 28th verſe, hath the Rain a Father? Or who hath begotten the drops of i | poſſib 
Dew? By which he ſhows that the Rain has no Father or Mother; that 1s 
ſay, no other Origin but from him. | Ti 
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umes exert ſuch a Power as ſurpaſſes even all Belief. 
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'Tis true, that the Greatneſs of God is moſtly proved here by the Benefit 
which the Earth and the Iahabitants thereof do reap from Water itſelf; but 
hat the ſame Spirit which dictated thoſe Expreſſions, proves the ſame from 
he Smallneſs, and conſequently the Number of the Watry Particles, may be 
ferr'd from the before-quoted Texts of Fob xxxvj. v. 26, 27 and 28, in the 
AIXth Contemplation, where alter having {aid , Behold God is great, and we know 
bin wot, neither can the Number of his Tears be ſearched out. He preſently after 
ubjoins the Reaſon, in v. 27. For he maketh ſmall the Drops of Mater; they pour 
Jun Rain according to the Vapour thereof. And preſſing further to ſhow that 
Rain conliſts of the great Number of theſe Watry Atoms, he ſays in the 28th 
verſe: Which the Clouds do drop, and diſtil upon Man abundaatly. From which 
Text it therefore plainly appears, that not only the Smallneſs, but the Num- 
ders of Watry Particles are meant. 

As likewiſe in the Prophecy of Nahum i. 3. The Lord hath his Way in the 
hirluind, and in the Storm, and the Clouds are the Duſt of his Feet. By which 
at Words is plainly ſhown, that the Clouds are compos'd of exceeding (mall 
and numerous Particles, compared therefore to Duſt, and that the Holy Ghoſt 
does juſtly fetch a Proof of the Greatneſs of Go from thence. 


Sxcr. XXVII. Conviction from the Smallneſs of the Particles of Air. 


Now tho? the innumerable Multitude of the Particles of Water only might 
ſem ſufficient to convince the molt harden'd Atheiſt of the Direction of Gon 
in thoſe great Events, which tend as well to the Advantage as Puniſhment of 
Mankind; yet if that can't ſatisfie him, let him conſider the Air in the true 
State thereof : And if he has any Knowledge of Nature, he will admit it as 
an indiſputable Truth, that the Subſtance of the Air is a Collection of innu- 
nerable Diverſities of ſmall Parts, which acting upon each other, do often- 
Let him only read con- 
ceraing this Matter, the Hiſtories that give us an account of the dreadful 
Force of Storms and Tempeſts, of Thunder and Lightning: Now tis plain, 
that all theſe terrible Effects are brought to paſs by Particles, which are ſo 
(mall, and ſo light, as to be able to float in the Air; and that Lightning par- 
ticularly finds no Pores of the very hardeſt Bodies ſo cloſe and narrow, but 
what it can penetrate. 

We have mention'd ſomething of the Air above in Se&. XIII. but which 
falls far ſhort of expreſſing upon thoſe Principles the Smallneſs and Number of 
ts Parts; and if in one Pulle or Second of a Minute there do proceed ſo man 
thouſand Millions of Particles of Fire and Light from the (mall Flame of 2 
Cndle, how vaſt muſt the Number be of thoſe that proceed from greatec 
Lehtnings, and how ſmall each ſingle Particle thereof? 

Let then this unhappy Reaſoner repreſent ro himſelf the Air compoſed of 
luch numberleſs Millions of Particles, and reſlect upon the Force which they 
Moduce, when they operate in Storms and Tempeſts, ſo as to threaten the 
Vorld wich a univerſal Deſolation ; and then let him tell us whether he thinks 
poſſible, that all theſe Aerial Armies are moved by Chance, and that they 
are not yet deſtroy d all that is upon _ A and conſequently whether he 


does 
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does not think it abſolutely neceſſary ro own a Dine Direction and 60. 
vernment over all theſe things, and by which he and all that belongs to bin, 
have been hitherto preſerved, and the whole Earth render'd habitable; |; 
is impoſſible but any Man who has long and ſeriouſly meditated upon theſe 
Things, and the Number and Strengrh of the Particles of Air, and of the 
Power that is requiſite to keep them all in order, and to do good to the World 


after ſo many ways, by the things which might otherwiſe be very deſtrudiye | 


Inſtruments, it is impoſſible, I ſay, but he muſt conſent to the Truth of what 
we have here advanced, 


Secr. XXVIII. Convittions from the Smallneſs of the Particles of Fire. 


Ab for greater Conviction, let him farther add Fire or Light to Water 
and Air, and he will find not only that the Parts thereof are unconceiyably 
Small and Numerous, but alſo that the Powers of it are moſt Terrible, Net 
ro ſpeak again of Lightning, which is an amazing Inſtance thereof, he why 
has ever read in Hiſtory, how by the Violence and Number of theſe ſmall 
Fire-Particles, Subterraneous Caverns have burft open, and caus'd Earth- 
quakes; whole Rivers have flowed with burning Matters; Cicies and every 
thing in them have been deſtroyed; Rocks and Mountains ſplit aſunder, 
and ſometimes vaſt Pieces of them, which did not ſcem capable of being 
moved by any human Strength, toſſed up into the Air to an incredible height; 
muſt he not acknowledge that all theſe ſtupendous Effects have been brought 
to paſs by the moſt minute Particles of Fire, and fuch as could hardly be 
conceived for their Smallneſs > That he may ſatisfe himſelf thereof without 
much trouble, let him only look back to Sec. XVI. and conſider what has 
been there ſaid about it, namely, that from ſo ſmall a Flame as that of x 
Candle, there proceeds in the Second of a Minute, a Number of 41,866 
with 39 Cyphers following, of Particles of Fire and Light. 

Let him now compare therewith the Flames of Lightning, of burning 
Mountains, of all the combuſtible Matters in the Earth, ſuppoſing them to 
be inflamed ; that mighty Globe of Fire the Sun, and perhaps likewile 
thouſands of fix'd Stars; and then let him refle& with Amazement, how 
great an Hoſt of numberleſs Particles of Light and Fire are to be found in 
the World; for, that no Man living is able to compute the fame, I believe 
he will readily agree. 

Now ſince this dreadful quantity of Light and Fire-Particles does not ſe 
the World in a Flame (and that it is poſſible for them to do ſo, has been 
already exemplified in Burning Glaſſes) it is plain enough that they mul 
have been reſtrained by ſome ſuperior Power from making ſuch a Havock and 
Deſtruction. 

And now if a Sceptick is deſirous to fee, and as it were to feel with h 
Hands a divine Direction of theſe Particles of Light and Fire, he needs not 
Contemplate all the combuſtible Bodies in which ſo many thouſands of en 
lie dormant, and as it were lock'd up and fetter*d till the Time that the) 
are to be put into Operation (which likewiſe proves the Direction of 2 du. 
perior Power) but let him only conſider the Optical Experiments, which 
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vill convince him, that all and every Particle of this vaſt quantity of Light, 
ire ſo ſtrictly bound to certain Laws, that falling upon refleRing or tranſpa- 
ent Bodies, they are compelled to adapt their Motions to the Diverſity of 
heir Figures, and even to uncouceivable Circumſtances; with Inſtances of 
which Sir Jaac Newton's Optics abound, 


Sect. XXIX. Convic tions from all the foregoing. 


Ir all this be not ſufficient, let a Man who ſtil! doubts of theſe great 
Truths, repreſent to himſelf of what ſmall Particles not only Water, Air, 
Light and Fire, but even without Piſtinction all other viſible Bodies what- 
ever are compoſed. To begin Fiſt briefly with Plants and Animals, which 
ate ſubject to Combuſtion and Putrefaction; what {mall Veſſels and Tubes 
through which yet ſmaller Particles of Saps and Juices do paſs, are diſco» 
tel d in the ſame by the help of Microſcopes ? (about which Mr. Leeuwen: 
eb and others may be conſulted) How many Fat and Oleaginous Parts are 
do be found in the ſame? (of which likewiſe Candles are made from ſome 
Animals, an Inch of whoſe Fat is diviſible into ſuch an unconceivable Num- 
ber of Parts by Inflammation, as we have ſhewa above, Se XV. and XVI) 
How ſmall and numerous are the Particles which from Putrefaction fill ſuch 


great Spaces of Air with Stench? How much Water proceeds from thence 


by Diſtillation ? which in Sect. XI. has been ſhewn to conſiſt of ſo numerous 
and ſmall Particles: And when all theſe, both Animals and Plants, have 
undergone the utmoſt Corruption, they are changed into a fruitful Earth and 
Matter: How many Particles, eſpecially it viewed with a Microſcope, 
might we find in the ſame Earth ? Now if we caſt our Eyes farther upon 
Metals and Minerals, thoſe Glaſſes will likewiſe convince us of the ſmallneſs 
of their Parts; and yet more, if they be diſſolv'd in Aquafortis, and moſt of 


al, if they burn or tinge the Flame with their Particles. 


To conclude ; after having read all this, and what more can be met with 
jy the ſame Subject from other Inquirers, I think we may ſafcly affirm, 
that every thing that is viſible in the World, is compoſed of an unconceiva- 
ble Number of various Particles. Let an Atheiſt therefore repreſent to him- 
ſelf this innumerable Quantity of thouſands of Millions, and conſider, Firſt, 
of how many different Kinds they conſiſt, which are each of a particular 
Nature. Secondly, How many Kinds muſt be ofren made uſeof in the Com- 
poſition of one only Body, as we find by the modern Obſervations of Chy- 
miſts, aud others, who extract from every Plant or Animal, Air, Fire, Wa- 
ter, Salt, Spirit, and Earth, in ſo great a Diverſity ; how many various 
Compoſicions they make; how from the ſame Seas and Rivers, Air, Clouds, 
Winds, Sun, Stars, Trees, Shrubs, Herbs, Flowers, Fruits, Bodies of Men, 
and other Animals, ſuch as Birds, Fiſhes, Beaſts, Earth, Sand, Stones, Me- 
tals, Salts, and a thouſand other Things, that have each their Singularities 
nd Properties, are produced. Laftly, How, only by the Diſpoſition of the 
Particles and Atoms which are in themſelves inviſible, this great, this won- 
derful Univerſe is maintain'd in its State and Condition, and all living Things 


we preſerved. 
8 T2 And 
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And let him then anſwer us with Sincerity, and without Prejudice ad to e 
Obſtinacy, and eſpecially without ſtopping at the Fear of finding Gov therein vice 
becauſe he has blaſphemed and deny'd him ( ſeeing there is PForgiveneſ; win Y 
him, that he may be feared) I ſay, let him anſwer us chis Queſtion : Suppolin 
one ſhould ſhow him ſeveral tine Powders of beaten or grinded Colon 
each one in its kind, mingled with Oil, and at the ſame time a noble Land. 
skip of Men, Trees, Flowers, Rivers, Beaſts, Birds, and ſuch like, conf. 
ing only of theſe ſo difterently mingled Colours; can he really fancy or per. 
ſwade himſelf that the ſaid Landskip exiſted without the Art of a $kilfu 
Painter, and that it was made by mere Chance; or will he pretend to lay 
that he knows any Laws in Nature, which operating without Knowledge, 
are capable of imparting ſuch Perfection to the fine Piece? And as it is im. 
poſſible for him to maintain ſuch a Poſition, or to convince himſelf, or any 
other Man of the Truth thereof, will he ſtill impioully deny that all thoſe glo- 
rious Works, in Compariſon of which the beſt Picture he ever beheid, is 
but botching and bungling, were produced by an infinitely wiſe Artificer } 
Since the Diſpoſition of ſo many Parts, and of ſo many Properties as ate 
neceſſary to the Production of the molt deſpiſed little Herb, of a Mite in 4 
Cheeſe, or any other yet ſmaller Inſect (to all which no Knowledge can be 
aſcrib'd) muſt convince him of the Wiſdom of their Maker. 

Now how inviſible ſoever the aforeſaid Smallneſs, eſpecially of the Parts 

of ſolid Bodies is, and conſequently unknown; yet we ſee the Supreme Wil- 
dom plainly teaching us all the ſame Things in his Holy Word, Prov. viii. 26. 
As yet he had made the Earth, nor the Fields, nor the higheſt parts of the Duſt o 
the World. Could the inſpired Writer expreſs in more clear Terms, that 
the whole World is compos'd of very ſmall Particles, which he here calls 
Duſt ? 
Tod, as if this were not ſufficient, we ſee the ſame Spirit manifeſting the 
ſame Thing by the Holy Apoſtle Paul, with no leſs Emphaticalneſs, in 
Hebr. xi. 3. Through Faith we underſtand the World was framed by the Word if 
God; ſo that Things which are ſeen, were not made of Things that do appear : Inſ- 
nuating not obſcurely, that every Thing which is vi/fib/e, conſiſts of ſuch very 
ſmall Parts, as that it does thereby become invsſible, agreeable to the late 
Diſcoveries and Experiments, whereof we have treated above. 


SEC. XXX. Great Bodies are for the moſt part divided at firſt into ſmall Par 
ticles, before God is pleaſed to make uſe of them. 

Arn that we may ſee how often the wiſe Director divides great Bodies 

into ſuch ſmall Particles, before He thinks fit to make them become Inltru- 


ments of his Power; let us conſider of how little Uſe and Advantage Wa Wh —— 
ter, for Inſtance, would be whilſt it remained Ice, or a great hard and ſo- 
lid Body, in Compariſon of what it is when fluid, and divided into Mill 
ons of particles: Whilſt it remains Ice, can it ſo conveniently ſupply Drink | 
to thirſty Animals, or Nouriſhment to Plants? Can it bear loaden Ships, and W 
carry them through the whole World? Can it aſcend into the Air, in order 
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to come down again in Rains and Dews, or render thoſe innumerable Ser— 
vices which Men reap from it when divided into minute Parts ? 

Whilſt Fire being collected and ſhut up in Turf, Wood, Coals, and other 
:ombuſtible Matters, compoſes great and ſolid Bodies, what Effects can it 
produce in ſuch a State? And unleſs thoſe great Bodies be firſt divided into 
mall Particles, and Flame produced by the Motion thereof, can they be 
any ways uſeful for Warmth, for Light, for melting Metals, for preparing 
Food, and other neceſlary Purpoſes ? 

The moſt active Matter that we know of amongſt humane Compoſitions, 
is Gunpowder : What can it do whillt it is only Salt-Petre, Brimſtone, and 
Coals ? But when thoſe ſmalleſt Particles of which it conſiſts, are let looſe 
ud put into Motion, what is there in all Nature here upon Earth, and 
round about us, that can reſiſt its Violence? Inſomuch, that even Thunder 
and Lightning, which are obſerved to be the moſt terrible Powers in the 
World, tho' they likewiſe are compoſed of ſuch fine Particles as are capable 
of floating in the Air, are ſo exactly imitated thereby, that he who ſees the 
lame of the former, or hears the Noiſe, and ſometimes feels the Earth 
trembling under his Feet, has oftentimes Reaſon to doubt whether it be 
not really natural Thunder and Lightning which produces thoſe amazing 
Effects. 

We may learn from hence, as from an Experiment made, and ſerving 
only for that Purpoſe, how great the Force of the Particles is, which, 
asfar as our Inquiry can extend itſelf, muſt be eſteemed the moſt minute of 
all, ſuch as ſimple Fire and Light. 

But to bring no other Inſtances, it ſeems plain enough from theſe, and the 
like, what we have undertaken to prove, namely, that the Almighty, in or- 
der to convince even the moſt obdurate Atheiſts, does ordinarily make of 


none of the great Bodies, in the Operation of his moſt remarkable Wonders, 


till he has divided the ſaid great Bodies into ſuch fine and minute Particles, 
as are almoſt unconceivable by the Mind of Man. 
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CONTEMPLATION XXVL 
Of Certain Laws of Nature. 


Secr. I. What a Law of Nature is. 


E underſtand by this Expreſſion, nothing more here than a kind of 

Property or Power producing ſomething in or about Bodies or their 
Parts, and which may be experimentally proved in certain Circumſtances 
to have always place in the ſame; but we ſhall not pretend to a deep Scru- 
tiny 
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tiny here, whether they be produced immediately by the Firſt Cauſe, ot hy 
Second or Intermediate Cauſes acting in or about them. 


SFr. II. The Laws and Powers of Coheſion. 


Ir then we reflect on the inexpreſſible Number and unconceivable Smz1l. 
neſs of the Particles of Matter of which the Univerſe conſiſts, even the moſt 
obdurate Atheiſts cannot deny, that Laws are neceflary in order to produce 
this beautiful World, and all that is to be found therein. And if every thing 
were moved by mere Chance, working without Rule or Order, (juſt as it 
little Particles of Duſt were blown by different Winds) no body that is rea- 
ſonable, but mult confeſs, he could expect nothing but the utmoſt Confuſion 
from thence. | 

The firſt Law or Power then that occurs to us, is that of Coheſion, where: 
by certain determinate Kinds of Aroms adhere to each other, in order to pro- 
duce together certain determinate particular Effects. 

Let then an unhappy Philoſopher tell us, when he ſees ſo many Men, 
Bealls, Plants, Heavenly Bodies, and whatever elſe can be reckon'd among Cor: 
poreal Beings, formed with ſo great Regularity and Order by ſuch a Cubefu 
of Parts, whether there be not infinitely more Wiſdom required thereto, than 
to build a Houſe of the neceflary Materials of Wood, Stone, Iron, Glaſs, &. 
ſuppoling them to be all prepared and brought together for that Purpoſe ; and 
certainly he would not aſcribe this latter to Chance, or the ignorant Laws of 
Nature only. 

Now with how great a Force the Parts of ſome Bodies, ſuch as Fi.ints and 
other Stones, Diamonds, Iron, and other Metals do cohere, is manifeſt by Ex- 
perience, and particularly from the Violence that is requiſite in many, to ſe- 
parate the Parts from each other. But if any one ſhould object, that this Cv 
hefon is only produced by Reſt of the Parts among one another, and that in 
order to continue Bodies in Reſt, there is not ſo much Wiſdom or Power ne- 
ceſſary; he may learn from Mr. Marriotte, de Perciſſ. Part II. Se&. 2. and 
from Mr. Huygens, Sect. 3. that he is miſtaken therein; thoſe Gentlemen hi- 
ving proved, that a Body, how great ſocver, upon the leaſt Percuſſion or 
ſtriking of another, how little ſoever it be, loſes its Reſt, and is put into Mo- 
tion; which yet is never experienced in hard Bodies, the Parts of which 
(were they as ha'd as poſſible) if they only cohered by Reſt, might be blown 
away and ſcatter d with the Breath of one's Mouth, like a Heap of Duſt. 

Beſides the Greatneſs of this Force of Coheſion, it is likewiſe wonderful to 
obſerve the Variety thereof, by which erery thing is and remains adapted to 
its proper Uſes after a particular manner. Thus it all the Parts of the Tong 
cohered, or were fo ſtrongly join'd together as thoſe of the Teeth, it would 
be immoveable ; and if the Teeth were as ſoft as the Tongue, they would 
not be fit to grind our Food: If the Parts of Corn and other Meats with 
which Men and Beaſts are nouriſhed, were as hard, and cohered as cloſch & 
Iron and Flints, the Earth would be ſoon diſpeopled. If therefore any one 
be fill ſo blind as not to diſcover in the N anner and Variety of Powers of thi 
| Coheffon, or of the Hardneſs and Softneſs of Eodies, an infinite Wiſdom ; wy 
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does not he maintain likewiſe (to make uſe of a plain Compariſon) that om 
Beds and Blankets are ſoft, and the Wooden Frames belonging to em are hard 
by mere Chance, and without the Deſign of the Woikman ? 


by 


Sect. III. The Laws and Powers of Separation. 


nal. 

moi; Now if all the Parts of Matter ſhould be ſubject to no other Laws but 
duce only thoſe of Coheſion, the World would be filled with all the Carcaſſes of Men 
hiog ind Beaſts, with all the rotten and putrified Plants, as with an odious and 
as it bathſome Burthen ; and every thing remaining without any Alteration in its 


kea- 


Corporcal Figure, would be entirely uſeleſs to many Purpoſes. Now can an 


ulion unhappy Sceptick obſerve herein no Wiſdom of the great Governour bf the 

Univerſe | Foraſmuch as thoſe very Parts, which in other Circumſtances did 
here- before ſtrictly cohere, are compelled to obey other Laws and Powers, and to 
pro- ſeparate themſelves from each other. By this Means the World is disbur- 

then'd and releaſed from ſo many unneceſſary things, the Parts of which are 
Men, divided from each other by Fermentation and Putrefaction; and afterwards 
Cor : gain ſeveral other Matters are formed thereof, as for Inſtance, the moſt fruit- 
obefiu WY ful Lands, and many other Advantages do reſult from thence, of which a 
„tha Multitude of Examples might be given; but we ſhall mention no more here, 
S, 4 having already ſpoken of this Circulation of Matter upon other Occaſions. 
: an 
ws of  Secr. IV. The Unattritian of ſuch fine and tender Particles. 

Bur there's ſtill a Law and Power, which will amaze every one that re- 

ts and Wl (265 upon it, namely, that theſe Particles of Matter, ſo ſmall and ſo fine, 
oy Ex. ould have continued for ſo many Ages without Attrition, or wearing away ; 
to le- notwithſtanding that they have undergone ſo many Frictions or Rubbings, ſo 
his C. vany Percuſſions or Strikings among themſelves, or againſt other hard Bodies, 
that u beſides Motions innumerable ; inſomuch that it ſhould ſeem, that in ſo many 
ver ne. bandreds of Years they would have been entirely ground to Atoms, or all 
2. ad tber Angles and Corners, being worn away, become round; which Figure 
en hi BY Experience teaches us to be the laſt that all Bodies aſſume, before they be 
on N pecaly bruiſed or ground away: Who can imagine, that it ſhould be poſſi- 
to re be that the Particles of Fire, after ſuch dreadful and raging Motions among 
; whic ach other; the Particles of Air, after viotently ſtriking by Thunder and 
blo" Wl Lightning, by Hurricanes and Storms, againſt other hard Bodies; the Parti- 
_ L des of Water, after ſo many Frictions, for Ages, againſt ſandy and ſtony 


beds, and againſt Rocks, ſhould ſtill preſerve the neceſſary Forms, were it 


pred N lot that this Law of Unattrition of the ſmalleſt Particles did obtain in Nature? 
Loop ' 0 that others were continually produced in juſt the ſame Number, neither 
t W ae nor leſs, in the ſtead of thoſe that were conſumed ? Both which prove 
*. Divine Providence. | 

ofcly P dicr, V. Two Principal Laws of Nature, Percuſſion and Attraction, &c. 
* 1 From theſe Powers we ſhall now paſs on to others, of which there be two 


principal ones, and according to the Laws of which, moſt Bodies dif, oſe 


. wh Lon ſat — : 
n; Witicnſelves; The Firſt is Percuſſion, the Second is, by very great Mathemarici- 


does 


ans 
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ans of this Age, termed Attraction; to which ſome likewiſe are wont t) 
add conſequentially, the Power of Repulſion. 

Two Bodies are ſaid to ſtrike when one of em runs againſt the other which 
is at Reſt, or like wiſe if the laſt meets the firſt : as alſo when the laſt run. 
ning flower than the firſt, is overtaken, whether the Way along which 
the Motion happens be in a Right Line or Oblique with reſpe& to each 
other, p 
We don't here diſpute whether ſome Philoſophers are in the right, in de- 
ducing almoſt all Cauſes of natural Appearances from theſe Percuſſions; but 

that there 1s an infinite Number of ſuch Motions at all times in the World 
is unqueſtionable. Let us only conſider the unconceivable Number ot 
Parts of which Fluids conſiſt, and imagine that many thereof, as Air, Light 
Fire, Water, Cc. are in continual Motion, which could not happen with- 
out Millions of Percuſſions againſt one another in an Inſtant : Now if there 
were no Laws obſerved by them herein, let us think what a Confuſion all 
Things would be in. 

Now what theſe Laws are, as has been ſhewn by Wallis, Wren, and Huy 
gens ; and Sir Chriſtopher Mien in particular has proved, that the ſame do 
experimentally agree with the Things themſelves, which Mr. Mariotte has 
thought fit to deſcribe in a diſtinct Treatiſe. Now let an Atheiſt conſi- 
der whether it can be without a ſuperior Direction, that ſo many thouſand 
Millions of Bodies, all of 'em entirely ignorant of what they are doing, 
ſhould have ſo ſtrictly obey'd the Rules of Mathematicks for the Space cf 
ſo mary Ages. 

And ſince among theſe Laws that are obſerved in the Percuſſion of Bo- 
dies, there are likewiſe found ſuch which may indeed be deduced by Con- 
ſequence from others that are intelligible, but of which notwithſtanding 
the Manner how theſe Laws are pertormed, 1s incomprehenſible to every 
one; let an Atheiſt think whether we ought not to conclude from the In- 
comprehenſibility of the Manner of the Operation, the Incompreheniibi- 
lity . the Operator himſelf, and thereby acknowledge a Wonder-work- 
ing Gop. | 

T o give an Inſtance thereof here: It is obvious to thoſe that underſtand 
the Mathematicks (but who can comprehend the How thereof?) that 2 
Body in the Percuſſion does communicate not only a greater Degree of Ve- 
locity, but alſo a greater Force and Motion to another, than it firſt had 
itſelf, and yet almoſt retain all its own. The great Philoſopher for Mo- 
tion, Mr. Mariotte, calls this, in his Treatiſe of Percuſſion, p. 153, 154. 4%) 
ſurpriſing Paradox; and a few Lines below, a wonderful Thing; and that he 
might leave it paſt doubt, proves it experimentally. 

And Mr. Huygens demonſtrates, in what he has writ upon this Matter, 
that if one placed a hundred Bodies next one another in Reſt, of which 
each following was always half as big as the preceding ; and in caſe the 
Motion begins from the biggeſt ; the Velocity with which the ſmalleſt 
would proceed, would be 14,760.000,000 greater than the Velocity with 


which the biggeſt was moved; but in caſe the Motion begins = * 
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ſmalleſt, the Greatneſs of the Motion in the whole will be ſo much the more 
ugmented, as 4,677. ooo, ooo is more than an Unit. 
Mr. Whiſton has transferr'd this from Mr. Huygens into his Prælact. Phyſ. 


yn p.55- and names the firſt, a wonderful Augmentation of Velocity; but the lat, 
which 2 more wonderful Augmentation of the Greatneſs of Motion. 
) each To paſs on now to a ſecond Kind of Powers: 

It is ſaid, that the Body A (Tab. XXIV. Fig. 2.) has an Attraftive or 
in de- 1 Repulfive Force (Vim Attratticem vel Repellentem) or otherwiſe, that the Body 
; but B gravitates to, or is repell'd from the Body A, when we ſee that another 
Vorld, Body B is moved towards, or driven from A, without the Intervention of 
er of WM any other Bodies, which by protruding the ſaid B, may be affirmed to pro- 
Light, duce ſuch Motion. 
with A Philoſopher who aſcribes all to Percuſſion and Protruſſon, muſt not think 
there he has a Right to deny the Action of theſe Powers, becauſe he can't com- 
on all Wl prebend the Manner after which Things thus happen; foraſmuch as, accor- 


ding to ſuch Notions, we might reje& many Things likewiſe which Expe- 
| Huy- nence prove really to come to pals. Who can conceive the How of what 
has been ſhewn to happen about Percuſſion, or about the Operations of Light 


le d g 

te 1 in Contemplation XXIV? How many Ettects are there in Chymiſtry, as like- 
conſi- wiſe in Hydroſtaticks, of which we have not yet been able to comprehend 
uſand WM the Manner how they come to paſs? No more than of what has been ſaid 
loing, n Contemp. XXIII. about the Bodies and Roots of Plants, which perhaps 
ce of Ml vould be as hardly admitted as this Doctrine of Attraction and Repulfion, if 


nothing muſt be believed to be true, but that of which we can underſtand 
f Bo- WM the How and the Manner. Thoſe therefore who make other Scruples and 


Con- Difficulties, may conſult the famous Writings of Dr. Gregory, Mr. Whiſton, 
nding :ad others, who have illuſtrated the Phyſicks of Sir Iſaac Newton, and allow 
every {WI of ſo many of the Arguments which are there uſed to demonſtrate this A. 


e In- action and Repulfion, as they think do fully prove the ſame. 
Now to ſhew briefly, that theſe two Powers of Nature are not ſupport- 
vork- ed by a mere Hypotheſis, but that we ſee by Experience, that one Body 
s moved towards the other, and one Body driven from another, while no 
ſand Men has ever yet been able to prove, by any ſatisfactory Arguments, any 
at 2 ſuch Matter, to the protruding Faculty whereof theſe Effects can be aſcri- 
Ve- bed: Let thoſe who are not yet convinced thereof, obſerve another Pro- 
had perty of Matter, namely, that all Things are heavy, or do gravitate and 
mve towards the Earth, or Center thereof: After the ſame Manner alſo the 
Planets are carried towards the Sun, the Satellites or Moons towards their 
primary Planets ; and yet no Body has been able to ſhew to the Satisfaction 
of all, what has been the Cauſe thereof ; and even the Arguments that are 
produced to prove the contrary, do not want their Weight; all which may 


trer, 
hich be ſeen in the Works of the above-mentioned Gentlemen. 

the That which we have quoted in Contemplation X XIV. about Light, from 
lleſ St ſage Newton, (which he ſays in his Opticks, p. 336, to be incomprehen- 
with idle to ſuch as follow the vulgar Hypotheſes) is in p. 350 of the ſame Trea- 


iſe ſo accurately ſolved by that Gentleman according to the Laws of At- 
Ttr traction, 
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traction, and confirmed by ſo many experimental Truths, that it would be 
very difficult, without ſuppoſing an Attraction, to diſcover any probahj, 
Cauſes of the ſame; beſides this, Chymiſtry furniſhes us with numberle( 
Examples of ſuch Motions in its Efferveſcences and Conjunctions of Bodies 
and Salts, and in its Precipitations or Separations of Bodies ; both which 
do plainly repreſent an Attraction and Repulfion. The Cauſes, if there be 
any, among the Bodies that are near each other, we ſhall not here Inquire 
into, and even Mr. Mariotte ſeems, in his Treatiſe of Vegetation, p. 15, tg 
acknowledge ſuch a Motion, which he calls a Motion of Union, and ſeems tg 
underſtand thereby ſomething analogous to this Attraction. 


Ser. VI, and VII. Gravity and its Effects. 


To come to the Particulars of ſome of theſe Laws of Nature : 

One of thoſe Appearances of Nature which are ſo familiar to us, that it 
is daily look d upon by the moſt ignorant Men without any Surpriſe, 
namely, the Gravity of all Bodies, has often occurr'd to me as an irrefraga- 


ble Proof of a Wiſe, Powerful and Gracious Gor; and let him who has | 


not yet been convinced by any other Arguments, ſeriouſly reflect with him. 
ſelf, whether it could have happen'd by mere Chance, and without any 
Deſign, that every thing which we call a Body, and which is to be found 
here upon Earth (tor we ſhall not now take any notice of thoſe things that 
are beyond it) falls, or is driven down with a certain Force, and by the 
ſhorteſt Way towards the Center of the Earth; and even when hindered by 
a reſiſting Power, or any other invincible Obſtruction, fill preſſes thither- 
wards, and oft-times with fo great a Violence, that we ſee the Floors of 
Chambers, when loaden with too great Burdens, and even whole Houſes 
fink down thro” the Force of ſuch a Preſſure, _ 

And thoſe who would deduce all theſe Effects from the Laws of Per: 
fon only, muſt at leaſt be convinced hereby (ſince ſuch Preſſures cannot be 
decmed compleat Motions) that there are other Laws that obtain in the 
World, and other Powers operating, than only thoſe Percuſſions which pro- 
ceed from Local Motion. 

Particularly, that we may be convinced of the Direction of a Divine Pro- 
vidence, let us conſider, Firſt, what great things are brought about upon 
the Earth, by this ſimple Law of Gravity. By this alone it happens that 
the Globe of the Earth continues in its firſt State, and remains hanging upon 
its Center as upon nothing; that the Sea remains hanging upon its Bottom, 
which is heavier, and furniſhes Men with all thoſe Conveniencies we hare 
formerly mention'd; by this Gravity Rivers flow, which would or herwilc 
ſtand ſtill, and be turn'd into putrifying and ſtinking Lakes; by this the 
Rains, Dew, Cc. deſcend from the Clouds, and moiſten the Earth, cauſing 
it to bear Fruits for the ſupporting the Lives of Men and B-aſts, and to- 
viding Drink for all Creatures : *Tis by this Gravity that Boars and Ships 
can ſail upon Rivers and Seas, and that thoſe Waters are diſpoſed and ren- 
dered proper to bear vaſt and heavy Burdens upon their Backs; and whereby 


the Art of Men does produce ſo many agrecable Fountains and — 
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Cſcades that adorn the Gardens of Princes, and cauſe Brooks to run om 
Mountains, and Pumps to raiſe Water, and innumerable other Uſes, that are 
owing only to the Gravity of Water: Tis this that cauſes Fire and Smoak to 
nount upwards into the Air, and puts in Action the Elaſtic Powers thereof, 
which it the lower Air were not preſſed by the Weight of the upper, would, 
iter having once dilated itſelf, remain fo, and then all Things breathing 
«ould be immediately ſuffocated, even the Fiſhes, as we have ſaid before, 
cold not continue under Water without dying; nor could one only Particle 
of Water (of which there are ſo many Thouſand in one ſingle little Drop) 
aſcend into the Air when the ſuperior Preſſure were removed; as aiſo the Wa- 
ter kept up in the Clouds, being at once ſuddenly poured down, all Rain and 
Dew would ceaſe from thenceforwards; and thus this beautiful Globe of the 
Farth, together with Men, Beaſts, Trees, Flowers, and Herbs, would be 
tbandon'd to a general Deſtruction: And if we were to reckon up all the 
Uſes of Gravity, any one that is but the leaſt verſed in natural Inquiries, muſt 
be convinced, that it is no Hyperbole to ſay, that they would fill a whole 
Book, 


Sect, VIII. Conviftions from the foregoing Obſervations. 


To conclude ; Certainly an Atheiſt muſt be very unhappy, who pondering 
ll theſe Things, and being taught by ſure Experiments, and by this mere 
d ſimple Gravity, or rather by this only Motion and Tendency to the Cen- 
ter of the Earth, what ſtrange Effects are brought about, is not able to diſ- 
cover that infinite Power which ſubjects all Things, all Bodies, from the ve- 
ry greateſt to the ſmalleſt, and even the Particles themſelves of Light and 
Fire to this Property ; nor obſerve a Wiſdom, which by this fimple Law of 
Nature does with ſo much Eaſe, and ſo little Trouble produce Effects capable 
of exciting Aſtoniſhment in the moſt experienced Philoſophers; finally, who 
perceiving, that among all the Events produced by Gravity, there are hardly 
ny, or rather there are none at all, which do not contribute to his own, 
> all other Mens Happineſs, yet cannot ſee the Goodneſs and Mercy of 

0D therein. 


SHC. IX. Heavenly Bodies gravitate towards each other. 


Bur it is aſtoniſhing, what modern Obſervations have render'd very pro- 
bible, namely, That this Natural Law of Gravity extends itſelf thro' the 
whole viſible Univerſe, and ſeems to prevail over all, even over the great 
eavenly Bodies, which gravitate towards each other in the ſame Manner as 
he ſublunary Bodies ſeem to tend here with us to the Center of the Earth; 
on which Foundation the whole Phyſical Syſtem of Sir J/aac Newton, who 
kems to be chiefly followed by the Great Men of this Age in many Things, 
built. But I don't here undertake to found myſelf upon the bare Opinions 
0 any Philoſopher, foraſmuch as they are often contradicted by others, ſo 
og as the Experiments are not only not unconteſtably, but likewiſe not ſut- 
ſeiently known: I ſhall therefore only endeavour to reprefent ſome few of 

et 2 we e, e eee 
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thoſe things that appear true by Experience, for the InſtruRion of thoſe {6 of 
whom we are here writing. | 

It is plain, by Experience, that all Bodies being once put into Motion, N 
purſue their Way in one and the ſame Right Line, if they do not mer: 
with any Obſtruction, nor are turn'd out of their Way by another Power: * 
ſo that whatever is moved circularly, as in Tab. XXII. Eg. 1. the Stone 
A in the Sling S A, being let looſe, will purſue its Way according to the ſtrat 40 
Line A F, which touches the Curve A H D E. 

Now it has been proved by Obſervations, yea and admitted too, with. the 
out any Diſpute, by the moſt, if not at all the modern great Aſtronomers 7 
that the heavenly Bodies, as A, (Tab. XXII. Fig. 5.) which they call- the * 
Planets, move about the Sun 8, in a Curve Line AH DZ, which is not 
circular, but what the Mathematicians call an Elipfis, at leaſt comes very wh 
near to it. | 

And again it is plain, by what has been ſaid, that a Planet being in any - 
Point, ſuch as A G, Oc. of this Ellipſis A E DZ, would purſue its Way 


according to the Right Lines A F, or GI, which touch the Ellipſis at A 2 
or G, and ſo would entirely forſake the ſaid Curve Figure, which it de- the 
{cribes, were it not that another Power did continually cauſe it to approach Wl v 
or incline towards the Sun S, whoſe Force repreſents the Lines F G and det 
H I, ſo that we ſee, that from the Courſe of each Planet, a plain Proot pia 
may be brought, that there is an active Force that attracts it every Moment WW zu 
to the Sun 8. 1 

Laſtly, Experience teaches us, that the ſame Power of Inclination ob. 
tains not only in the great Planets that move about the Sun (Tab. XXII. * 
Fig: 1, and 2.) with reſpect to the ſaid Sun, but likewiſe in their Sarelite; oth 
for Inſtance, in thoſe of Jupiter F, and Saturn H, in relation to the (ame Ag 
Planets, ſince theſe are commonly attracted to their primary Planets, att WWF tze 
the ſame Manner as thoſe Planets are attracted to the Sun, or exert a Motio * 
by their Gravity towards the ſame. bt ma 


Sect. X, and XI, A ſtrong Proof that the Heavenly Bodies gravitate towad Far 
each other, and Conviftions from thence. 


Bur beſides all this, I muſt not paſs by a remarkable Obſervation 2 of 1 
lated by Mr. Whiſton, Prale&. Phyſ. p. 289. who ſhews experimentally, ti: WW bie 
beſides this Gravitation or Attraction between the Planets and the Sun, and that 
between the Satellites and their primary Planets, there may be viſibly diſc WF chat 
ver'd the like Attraction between one Planet and the Satellites of anothe! has 
Theſe are his Words, ſo far as they relate to this Matter. fort 

For as Saturn H (Tab. XXII. Fig. 1, and 2.) remained ſome Years ago a lg cord 
Time about its Conjunction with Jupiter F, (that is, when Saturn and Jupiter f,, vou 
at the neareſt to each other, and we ſee from the Sun S, Saturn at V, and Jupite mere 
at F, in, or almiſt, in a ſtrait Line) and conſequently it muſt neceſſarily ſela, eyer 
that Saturn, by reaſon of the Greatneſs of its Body, and its Nearneſs to Jupits 
(tor it is by both theſe that the Force of Attraction is regulated ACCOroils 
to Mr. Whiſton) muſt occaſion ſome remarkable and viſible Effects in the * 
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jupiter, if that Planet with its Satellites be attracted to Saturn; ſo the Mat- 
wr i; really; and the Satellites of Jupiter do change their. uſual Courſe in this 
Nearneſs of Saturn, agreeable to the ſaid Law of Attraction. So that even the 

juſtly eſteemed Aitronomer, Mr. Flamſtead, who would not at firſt allow 
of this Attraction in the Heavenly Bodies, after having made the moſt accu- 
tate Calculations, did frankly conteſs, that this Law does likewiſe obtain 
among them in full Perfection. 

Now let any one who hitherto has doubted of God's directing Power in 
the World, judge from theſe Experiments, whether there be not a wonderful 
Force acting upon theſe vaſt Globes (whoſe Magnitudes are not wont to be 
meaſured by Feet, Fathoms or Miles, but by whole Diameters of the Earth ; 
and whereof one, namely Jupiter, is equal to 8000 Globes of the Earth) 
which Power ſo violently protrudes thoſe Bodies without any Inſtruments, 
that no Cannon Bullet can be compared to the Swiftneſs of their Motion; 
and at the ſame time does ſo direct the manner of tkeſe violent Motions like- 
wiſe, without uſing any viſible Means, that they are obliged (in ſpight of 
the unconceivably ſtrong Efforts, which they inceſſantly make, to fly out of 
their Orbits) to obey the preſcribed Laws of Attraction or Gravitation to- 
wards each other in every the ſmalleſt Point of their Way ; and thereby to 
determine their Motion within ſuch narrow Bounds, even ſo far, that theſe 
Planets at a greater Proximity to each other, do, by the ſame Laws, conti- 
nually depart farther from each other, and do render an Obedience thereto 
according to the moſt exact Rules. | 

Finally, After all this, let the unhappy Atheiſt conſider, ſince all theſe Hea- 
venly Bodies are driven or attracted with ſo dreadful a Force towards each 
other, whether it happens without Wiſdom, that they having for ſo many 
Ages moved according to theſe Laws, have not at ſome time or ano- 
ther fallen foul or ſtruck againſt,cach other in ſuch a manner, as to burſt in 
a thouſand Pieces ; the rather, becauſe even ſome of the principal Mathe- 
maticians maintain, that ic is poſſible that notwithſtanding the regular Mo- 
tions aſcribed to the Comets, they may yet run againſt the Globe of the 
Earth, and ſo produce a Percuſſion between two ſuch ſwiftly moving Bo- 
dies, which no Body can think upon but with Terror : But of this laſt ſort 
of Heavenly Bodies, ſince we know ſo little of em, excepting what is lia- 
ble to Diſputes, we ſhall make no farther mention here. This is certain, 
that unleſs an Atheiſt does abſolutely deny his own Principles, and allows 
that an unconceivable Wiſdom and Power, working without viſible Means, 
has place in the World, he will live in a continual Fear that the like Miſ- 
fortune may befal the Earth upon which he dwells ; for that theſe Laws ac- 
cording to which ſuch great Bodies, none excepted, do continually endea- 
vour to approach each other, can be aſcribed to any other Cauſes th 
merely to the Will of the ſupream Director, does not ſcem to me to, have 
ever yet been proved by any Body. 


Secr. 
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e. c r. XII. The Operations of Gravity in Bullets and Bombs, 
NEe1 


EN Time nor Place will permit us to produce here any more ot 
all thoſe Arguments from Mechanicks or the Science of Motion, by which we 
could plainly prove a Directing Wiſdom ; ſince all the Motions of Bodies 
running againſt, or among each other, even to the very Smalleſt, are found 
to oblerve certain Laws, which could not proceed but only from an Un- 
derſtanding and Powerful Being, ſince they are regulated according to Res- 
{on and Judgment. 

The atorementioned Gravity ſeems alone to give ſufficient Proofs thereof 
in thoſe Things which ate every where obſerved among us upon the Superh. 
cies of the Earth. 

And for greater Confirmation, what is there in the World more untracta- 
ble, more ungovernable, than the Motion of the Parts of Gunpowder when 
tis ſet on Fire? And who could have imagined that thoſe Motions in the 


diſcharging of Bullets from Guns, and toſſing of Bombs from Mortars, do 


always obſerve the Laws of Gravity preſcribed to them in their dreadful 
Force and Swiftneſs, with ſo much Accuracy and Niceneſs, as to become 
on that very account the Objects of the Mathematicks? And yet we ſee 
that they don't move one Point forwards without continually obeying the 
ſame in their ſo ſwift a Courſe. And this Experience is even proper from 
whence to form fixed Rules in Gunnery and Bombarding, whereby Bodies 
protruded with ſo unexpreſſible a Force, in a Courſe ſo ſwift, as hardly to 
be reſtrained by any Powers, can be ſo exactly determined and regulated 
by the Deſign of Men, who have ſtudied the Laws to which they are ſub- 
ject, as to be made to fall upon, or ſtrike any particular Place, provided the 


ſame be within their Reach. 


Ster. XIII. The Operations of Gravity in the Catenaria, or Chain- Curve. 


We could here produce numberleſs Caſes in which it may be proved, 
that not only thoſe prodigious flying Globes, ſuch as Cannon-Bullers and 
Bombs, of which we have already ſpoken, but likewiſe thouſands of 
Millions of others, and of the ſmalleſt Bodies, do deſcribe Geometrical 
Curve Lines, wherein the Property of the Line, according to all the Lows 
of Mathemaricks, is preſerved in all its Points. Thus there run many 
thouſands of Water- Particles out of the ſpouting Pipe of a Fountain, and 
not one of em ſhall tranſgreſs the Line which the Mathematician can ſhew 
that it ought to deſcribe in thoſe Circumſtances. What Honour did that 
great Mathematician Leibnitx acquire, by ſhewing that he had atrain'd to 4 
perfect Knowledge of the Curve-Line A C B, Tab XXIV. Fig. 3. which 1s 
produced by the Gravity of the Parts of a Chain or Rope, faſten'd to tuo 
Nails, AB? And how much Eſteem and Credit has it given to Dr Greg, 
to have been the firſt Diſcoverer of ſome new Properties of the ſame ? How 
many Mathematicians have in vain turned all the Powers of their Mind to 
wards theſe Diſcoveries, who notwithſtanding that they ſufficiently kne 


the Properties of Gravity, which was the only true Cauſe thereof, 7 . 
3 | orc 
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forced to own, that they were unable to deſcribe rightly upon Paper the 
(atenaria or Chain- Line, for ſo the aboveſaid Curve is named? And who 
can contemplate without Aſtoniſnment, how nimbly the ignorant Parts of 
which this little Chain conſiſts, do diſpoſe themſe ves by their Gravity into 


that Order, which 1s requiſite to produce the ſame? And thus we might 
zive many more Examples of the ſame Nature. 


Sect. XIV. There can be no ignorant neceſſary Firſt Cauſe deduced from a Series 
of ignorant Cauſes operating together. 

Ixxow very well, that thoſe who ſet themſelves as much as poſſible 
zzainſt a Knowledge of Gop reſulting from the Creatures, will anſwer, that 
meſe Laws of Nature, according to which all theſe Things happen, and 
this Diſpoſition of the Parts of the Catenaria, this Motion of Fountain- 
Water in its Courſe and Line, this Direction of Bullets and Bombs in their 
Flight, are always neceſſary, and that it would be impoſſible it ſhould hap- 
pen otherwiſe ; and this they maintain to be the Reaſon that thoſe Mathe- 
2 who argue juſtly, can draw Concluſions agreeing with the 
premiſes. 

For Inſtance, it is known that there is a Law in Nature, that in caſe two 
Powers do equally act upon a Body A (Tab. XXIV. Fig. 4) of which one 
Ming in the Direction A K, and the other according to A L, would move 
the (ame Body: As the one or the other is more or leſs violent, that Body 
wil be moved according to different Lines A D, A E, or A G, which are 
found and determined by drawing a Diagonal Line in the Parallelogram 
ABEF, AH GC, the Sides of which conſiſt of the Lines along which 
the Body would be moved by each particular Power in the ſame Time, as 
gere AB and AF, or AH and AG ; from whence it then follows, that if 


| ina Minute, or more or leſs Time, the Body A ſhould be moved by one 


Power from A towards C, and by another Power from A to B, that the 
ame Body A, by the Action of theſe two Powers, would equally in one Mi- 
nute be driven, according to the Line AP, the Length A D, which is the 
Diagonal of the Parallelogram A B C D. 

But in caſe the firſt Power could move the ſame not from A to C, but to 
F, in one Minute; and the Second Power remained the ſame, it might de- 
ſcribe the Line AE in a Minute : In the like manner alſo, for the ſame 
Reaſon, if the Second Power that protrudes it towards A L, were greater, 
and could carry the Body in a Minute from A to H, if the Firſt remained. 
inchangeable according to A C, by both the Powers together, the Body A 
might in one Minute run the Space from A to G along the Line A G. 

From which Principles Sir Iſaac Newton has fhewn briefly in his Princip. 
Phiſoſ. p. 14. and Mr. Varignon more largely in his Nouvelle Mechanique, that 
althe Laws of Motion, and the Rules of Mechanics do neceſſarily flow, 
amd have given Inſtances thereof in all the Mechanical Powers. 


It- 
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It is likewiſe known, that the Flight-Line of a Bullet diſcharged f 
Cannon, (Tab. XXIV. Fig.s. ADE F G) is determined a bs in 


Law of Nature; foraſmuch as there are every where two Powers ain ly, 
upon it, viz. one, which being ren ems by the Force of Gunpowder — the 
continually impel it from A to K; and another, that of Gravity, which Cau- rot 
ſes it to deſcend continually by the Lines AB, DL, E M, Cc. which ate it ( 
at Right Angles with the Horizon. 8 
Srcr. XV. The Firſt Motion proves a God; as does alſo the Continuation any of ( 
Communication of Motion. the 

Since the Philoſophers, whom we are endeavouring to convince, are iſ 
wont to enquire into, and to prove the immediate Cauſes of all Things a 
from their Effects or Operations only, why do they not more ſeriouſly en- und 


deavour to aſcend to the firſt Cauſe of all Things? They find that the moſt * 
if not all the Appearances in Nature that have been hitherto known, are 
cauſed and brought about by Motions ; whether we may call them Protru- 
fions, or (with ſome other great Men of the preſent Age) Attractions or Re 
Pons ; they enquire what Laws of Motions muſt follow from either Per- 
cuſſions or Attractions. Now let them extend their Studies to the Cauſe that 
firſt produced theſe Motions, and immediately the Power of a Deity will ap- 
pear to them from Mathematical Concluſions, eſpecially if they will pleaſe to 
reflect upon what Experience has taught them and all Mankind; namely, 

I. That a Body may be put into Motion, and may likewiſe be at Reſt, 
or ceaſe from Motion ; and that in both thoſe Caſes it will remain a com- 
pleat Body, and preſerve its Exiſtence. 

Y, It follows from thence, that Motion does not belong to the Being of 
a Body. | 

III. Whereupon it may be here obſerved, that the famous Sir Jſaac Newton, 
and the Cemmentator upon his Arguments and Demonſtrations, Mr. Whiſtos 
in his Prælect. Phyſ. Defin. I. p. 25. (we Inſtance in both theſe Gentlemen, 
becauſe no Body will diſpute them the Title of very great Mathematic- 
ans) have rightly deſcribed or defined a Body to be an extended and oli 
Subſtance, not only indifferent to Motion and Reſt, but likewiſe without 
any Power in itſelf, and ſimply Paſſive (Subſtantia Iners & Paſſiva) of which 
Mr. Mariotte gives a Proof by ſeveral Experiments, in the Fſth Propoſition of 
his Treatiſe about Percuſſion, p 31. ſhewing, that how much more ſolid a Body 
is, that is to ſay, how much more of Corporeal Matter it contains within 
the ſame Space, ſo much greater is the Reſiſtance which it makes againk 
Motion. 

IV. So that from all this it is eaſie to conclude, that no ſuch Thing 3s ? 
Body can be the firſt Cauſe of thoſe Motions, which nevertheleſs we find to 
obtain among Bodies. ; 

What can then follow, ſave only that the firſt Cauſe thereof muſt be incor 
poreal, and even wonderful and unconceivable in his Operations, foraſmuch 
as not being a Body himſelf, he is able to move all Bodies. 


Who 
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Who is likewiſe the firſt Cauſe of every Thing that happens in the World- 
u which every Thing is performed by Motion; who is a Cauſe working free” 
ly, and according to his own good Pleaſure, without any Neceſſity ; becauſe, 
tho Motion cannot be made without a Body, yet tho' a Body exiſt, it can- 
rot be proved by any Conſequence that it mult neceſſarily more; ſo that if 
t be endowed with Motion, the ſame muſt be deduced from a Cauſe opera- 
ting without any Neceſſity. h 

Now this Cauſe muſt be infinitely Powerful, to be able to frame an Edifice 
of ſo vaſt an Extent as the Univerſe is, and to move ſuch mighty Bodies as 
the Planets with ſo great a Velocity, as has been ſhewn above; he muſt like- 
wiſe be infinitely Wiſe, ſince he is able to direct the Motions of numberleſs 
great and ſmall Bodies to ſuch glorious Purpoſes. This I think no Body who 
underſtands what has been already ſaid can deny with more Reaſon than he 
can ſtily maintain, that a Ship can ſail without a Rudder; that a Watch can 
bew the Hour without a Hand; that a Bell can ſound without a Clapper, 
and ſo of many other Machines, that they are made without any Deſign. 
Now in all Matters where we can diſcover a determinate End and Purpoſe, 
it muſt be confeſſed, that a wiſe and underſtanding Being is concerned in the 


| framing of them, ſince nothing that has ro Knowledge can propoſe any End 
| 0 itſelf. Finally, this Cauſe mult be infinitely good, ſince by ſuch Motion 


it imparts Life and Breath to all Animals, and beſtows numberleſs other Be- 
nefits. 

Beſides all this, ſince it is here ſuppoſed that we have to do not only with 
a Sceptical Philoſopher, but likewiſe with a Mathematician roo, and who 
conſequently, in order to ſupport the preceding Objections, thinks himſelf ca- 
pable to ſhew how the Laws of Motion may by a perfect Neceſſity be dedu- 
ced from each other without any Divine Direction or Original ; we intreat 
this Diſputer, that he would only recolle& the firſt Axiom, without which 
all Mathematical Argumentations would be in vain, and which therefore 
Mr, Whifton terms the molt Fundamental of all, in his Prælect. Phyſ. Mathem. 
Axiom the 1. p. 41, and which likewiſe Wallis in his Mechan. cap. 1. Prop. 
It, 12. Huygens, Newton, Keil and Mariotte, (the laſt of whom has endeavour- 
ed to render the ſame more plain by a particular Experiment) and many o- 
theis have laid down for the Foundation of Mechanics; it is briefly this: 

A Body being once at Reſt, or in Motion, ceaſes not from that Reſt, or from being 
moved in a Right Line with the ſame Force, and without any Augmentation or Dimi- 
ation thereof, unleſs another Force acting upon it produces a Change therein. 

This is allowed by every one, when a Body is at Reſt; but when in Mo- 
tion, tis doubted by many unexperienced Perſons: But ſince our Philoſopher 
u ſuppoſed to underſtand Mechanics, he muſt be likewiſe convinced of the 
Truth of this Law of Nature, ſince a great Number of Experiments have been 
made in Machines to confirm the ſame, by which this Law is with ſufficient 
Certainty proved a Peſteriori. And it will plainly appear to him whom we 
luppoſe to have read the Writings of great Men, what Pains they have taken 
in ſeeking after a ſatisfactory Cauſe of this wonderful Phanomenon, which will 
hereſote te unt eceſſary to mention __ and that ſome of em have aſſerted 

uu | in 
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in expreſs, Words, that the Almighty Gos is the only Cauſe thereof de of 
Keil's Introduts. p. 118. e 7 
And if be ſtill retains his Doubts, let him conſider the following Law gf the 
Nature, according to which it has been allowed and experienced by ey g9p 
one, That the Motions, and all their Differences and Changes in all Bodies are Nr the 


and ſmaller in Proportion as the Powers which impreſs the ſame on thoſe Bodies a Fill 
greater or ſmaller. According to this known Argument, that all Effeds ae: the! 
proportionable to their adequate Cauſes: See Malis Mechan. cap. 1. Prop. - and 
So that if one certain Force cauſes one Motion, the ſame being doubled. wi! carr 
cauſe a double Motion, a triple Force, a triple Motion, and ſo ou. any 


And let him ſuppoſe, that if a Man in the beginning of the World, or four d 


or five hundred Years ago, had laid a little round Marble upon a Table, and ther 
to put the ſame in Motion, had given it a Fillip with his Finger; the ſaid nece 
Marble, according to the abovemention'd Law of Nature, would (if no vide 
other Force had oppos'd its Motion) have moved to this very Minute with MW whe 
the ſame Velocity in a Right-Line, and without ceafing, would have conti- WM (for 
nued to run in the ſame Line ſuch a Length, as no Man could determine the MW Forc 
end of. there 
He knows that this is no vain Notion, but, as we have fully ſhewn before, W but! 

a Law of Nature really obtaining in moved Bodies, confirmed by very many of A 
Experiments, and upon which almoſt the whole Science of Mechanics and u- B 
cuſſions, particularly the Properties of accelerated and retarded Motion are found. ver) 
ed; Examples of which may be met with in the Demonſtrations of the tu Ti 
Comm 


rſt Propoſitions of the Mechanics of Dr. Walls. 
And let him farther conſider with himſelf, if no Divine and Incomprehen- daily 


ble Power had place herein, which cauſed the Continuation of this Motion, of M 
and which obliged all Bodies continually to obſerve a Law, that otherwike ter v 
was neither to be believed nor underſtood ; whether he could imagine that 
the ſmall and contemptible Force communicated by the Fillip of a Finger, ducec 
could be the adequate Cauſe of ſuch a Motion, by which this little Body car 
exceed in its Courſe all the Bounds that he or any Man living is capable of WW 4 Nu 
preſcribing to it, without any loſs of its Force and Velocity; and whether any 
one beſides himſelf would ſay, that this ſo great an Effect can be accounted WF 2ccorc 
proportionable to ſo mean a Cauſe as the Fillip of a Finger; and if this does WW Canne 
not fatisfy him, if he be a Mathematician, he muſt know, ff, that no Body BW 00 wit 
can be ſo ſmall, or move with ſo little Force, but that ſtriking againſt ano- WI by ſon 
ther, (which is at Reſt, and has no Obſtruction) how great ſoever this h ceaſed 
may be, it will move it, and cauſe it to run forwards in a ftrait Line, (0 
that both of 'em will proceed with equal Swiftneſs ; tho' ſuch Swiftneſ* wi 
be ſmaller than that which the firſt moved Body was endowed with alone. WW and Ct 
See beſides, concerning this Matter, Wallis his Mechanics, Ch. XI. int 
Scholium, Se&. II 

So that from hence it follows, that when a little Body, not ſo big 484 
Marble, but ſo ſmall even as the fineſt Grain of Sand, being protruded by tit 
# Fillip of a Finger, runs or ſtrikes againſt another Body, which we will lvp- 
poſe to be as big as the whole Globe of the Earth, or if you will, thouſar 
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of times yet bigger (provided that neither of em be Elaſtical, and conſequent- 
tebound from each other) this great Body will not only be protruded toge- 
ther with ſuch a Gram of Sand according to a Right Line; but unleſs ſome 
wpoling Force or Obſtacle do intervene, and hinder the 1 Motion, 
the great Body, as well as the little Grain of Sand, will by the Force of this 
Fillip, continue to be moved according to the (aid Line inceſlantly ; and if 
they were to meet in their Way with a hundred thouſand of other Bodies, 
and each ot them were a Million of times bigger than the Earth, they would 
carry them all along with em in Conſequence of this ſmall Force, without 
any ones being able ro determine how far. 

Now that this, how wonderful ſoever it appears, is certainly true, no Ma- 
thematician can deny; but let this Sceptical Philoſopher, who hopes by the 
neceſſary Deductions of one Law of Nature from another, to elude the Pro- 
ridence and Intervention of a Gop; I ſay, let him ſhew us, from his Principles, 
whether-he can any ways comprehend, not that ſuch a thing actually happens 
(for this Mathematics will teach him) but how, and after what manner this 
Force of a little Grain of Sand ſo moved does act, ſo that any Percuſſion 
thereof does not only drive ſuch unconceivable great Bodies with any Force, 
but likewiſe can continue the Motion of them without ceaſing for thouſands 
of Ages: And it has been long a Queſtion in Phyſics, How rhe Motion of one 
Body is communicated or transferr d to another? Which. as far as I know, has ne- 
yer yet been rightly anſwered by any. | 8 n 

Then in caſe he could make no other Reply thereto, than that both the 
Communication and Cantinuation of Motion, is ſomething which indeed he ſees 
daily happening, and in the ſame Caſes; but that yet the moſt internal Eſſence 
of Motion is not ſo well known to him, as that he ſhould be able to ſay, af- 
ter what manner it paſſes, from one, Body to another; and notwithſtanding 
what is accounted, the viſible Cauſe (as the Fillip, which in this Inſtance pro- 
duced ſuch a Motion in the Sand) has long ceaſed to exiſt; yet the Effect 
may laſt not only in its Form or Being, but likewiſe in the ſame. Force, ſuch 
a Number. of Years, as no Man is able to determine; for to ſhew the Great- 
nels thereof, it is well known to thoſe that underſtand Mathematics, that 
according to this Law, a ſix and thirty Pounder heivg protruded out of 2 
Cannon by the Force of the Gunpowder inflamed, wovld continue its Moti- 
on with the ſame Strength and Swiftneſs for thouſands of Years, unleſs hinder'd 
by ſome other Force, notwithſtanding that the Flame of the Gunpowder had 


ceaſed long before: Will he not then, even by. this his.own Anſwer; be cam- 


pelled to acknowledge, that here, as before in the Motion of the Body itſelf, 
there is likewiſe an incomprehenſible Power operating in the. Communication 
and Continuation thereof ? | f 


dec r. XV. The Reaſons produced by Joe for the Continuation; of Mition, ſeems 
too weak. 


1xx,0,w very well, that ſome great Mathematicjans, who even confeſs 


that they can ſhew no Cauſe of this laſt Phznomenon of Divine Power, Which 
maintains every Thing in its Exiſtence, and by Conſequence likewiſe this 
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tion of a Bullet in its Continuation, to illuſtrate the matter, affirm that 2 
Bullet being once put into Motion will always remain ſo; juſt as a Square 
and a globular Body will always retain the ſame Figure; but I hope I ſhall be 
excuſed by them, if notwithſtanding all the Eſteem which I have for their 

Learning, I here add, that this Compariſon, tho' produced with the beſt De- 
ſign, which is to acknowledge G op for the Cauſe, ſeems to me ſomewhat 
too weak, and not ſufficiently analogous and proper: Since, Firſt, tho? a Body 
being once turned from a {quare into a globular Figure, tho? it remains of it. 
ſelf globular, yet the laſting Operation of the globular Force does entirely 
ceaſe : Whereas on the contrary, a Body that was once Still, and at Reſt, be. 
ing put into Motion, the laſting Operation of ſuch moving Force will full 
remain. Secondly, Since a Body cannot move of itſelf, being according to the 
Deſcription of thoſe Gentlemen, a ſluggiſh Lump of Matter, and all Motion 
ſeems to require a Force which continually produces it; foraſmuch as we ſee 
ſuch dreadful Strength and Violence exerted by a Eody once moved (as for 
Inſtance, by a Bullet ſhot out of a Cannon) which whilſt it remained motion- 
leſs, could not exert the leaſt Force: So it ſeems to be a neceſſary Conſequence, 
that a Body that has continued already a thouſand Years in Motion, ſhould not 
retain the ſame Motion for a thouſand Years following, without a Power a&- 
ing upon it, and producing farther Motion ; whereas in order to retain a Cir- 
cular Figure, there ſeems no farther Force to be neceſſary, than that a Body 
ſhould at firſt aſſume ſuch a Figure. 

Nor is this oppoſed by any Mechanical Experiments or Rules ; by which 
it plainly appears, that one Body running againſt, and ſtriking upon another, 
which other is at Reſt, both of em will continue moving with equal Swift- 
neſs in a Right Line, till ſome other Power ſhall cauſe a change therein; 
but it is not maintained nor demonſtrated, that with the Continuation of 
this Motion, the Power that protruded the Body, does not remain conſtant- 
ly acting. 

: Now which ſoever of theſe be true, it is ſure enough, 1. That this Com- 
munication and Continuation of Motion are both obſcure and entirely uncor- 
ceivable, as to the manner of their Production. 2. That they are the Founds- 
tion of every Thing we are taught in Mechanics, and of all that happens in the 
World; inſomuch, that nothing can ſcarce appear plain either in Mechanics 
or Phyſics, to ſuch who have not inquired into the Laws thereof. 


Sect, XVI. GOD afts Reaſonably, Incomprehenfibly, and according to his can 
good Pleaſure. 


I LE Avz it now to the Judgment of an Atheiſt himſelf, whether he mul 


not confeſs and allow ; 

I. That there is a Power acting in Nature after a manner not to be com- 
prehended by him, tho” the Effects are obvious to every one. 

II. Whether all Things are not brought about in the ſuppoſed Caſes by 


meer natural and ignorant Bodies, according to the moſt regular Methods! 
Mathe maticks. | | 


III. And 


lotion 
we ſee 
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III. And conſequently, whether there does not then appear a Power in this 


Univerſe, which acts not only Incomprehenſibly, but likewiſe Rationally, that 


is to ſay, according to Laws reducible to right Reaſon, or otherwiſe, in 
ſhorter Words, whether he cannot diſcover a God in all theſe Things; who 
to the end that he may be found not only by thoſe that ſeek him in his Works, 
but likewiſe by ſceptical and irreligious Philoſophers too, has impreſſed clear 
and manifeſt Tokens of his Incomprehenſibility, and conſequently of his Great- 
neſs upon the Origin of Phyſics, and the very Laws of Nature ; to the end 
that an Inquirer into the Knowiedge of Nature, how diligent and penetrating 
ſoever he may be in many Matters, yet if he be careleſs in this one great 
Point, may, before he proceeds any farther, be armed zgainſt this Temptati- 
on, that has cauſed ſo many to wander and depart from true Knowledge and 
Wiſdom ; foraſmuch, as becauſe they obſerved the Neceſſity of Mathemati- 
cal Conſequences, and likewiſe that natural Things do always really adapt 
themſelves to the ſame, they therefore began to imagine that all Things come 
to paſs by a blind Fatality; but if they had ſeriouſly and properly attended 
at the Beginning to the firſt and earlieſt Laws of Nature, they would have 
been convinced of the contrary : For let em tell us, as great Mathematicians 
as they pretend-to be, from what Conſequence it can be neceſſarily deduced, 
that there muſt ever have been any Motion in the Univerſe; and why it might 
not as well have remained without any Action, and without any Changes, 
entirely quiet and at reſt? And again, on the contrary, what Neceſſity there 
is that all Motion ſhould not be ſo dreadfully ſwift and diſorderly, that every 
Thing ſhould be thereby deſtroyed and contounded ? 

Can any Body likewiſe deduce theſe Principles from any Laws of Neceſſi- 
ty, that is to ſay, from Laws that cannot be exerted otherwiſe, nor otherwiſe 
anderſtood? And yet this juſt Diſpoſition of Motion is the very firſt Princi- 
ple of all that is delightful, of all that is neceſſary, and of all that is wonder- 


fal in the World. 


Secr. XVII. Other Reaſons againſt the Neceſſity of Natural Laws. 


O xx might alledge many Things to prove this; as for Inſtance, ſince all 
Bodies running or ſtriking againſt one another (tho' they be hard or ſoft, 
provided they be not elaſtical) do either totally or partially loſe their Moti- 
on; and falling upon an immoveable Obſtacle, ſuch as a Wall, and the like, 
remain perfectly ſtill, without exerting any farther Force; which Laws are 
known to all the Mathematicians, and may be found in the firſt Propofition of 
Percuſſion by Wallis and Mariotte, p. 88. What Neceſſity is there that has pre- 
vented the Motion, whereby every Inſtant ſo many Millions of Bodies 
throughout the Univerſe ſtrike againſt each other, from ceaſing either totally, 
or in a great meaſure, in ſo many thouſand Years? If it ſhould: be ſaid that ir 
continues, and is maintained, becauſe the molt and even the very hardeſt Bo- 
dies are endowed with an Elaſtic Force, by which a new Motion is commu- 
nicated to other Bodies ſtriking againſt them, as we find it true in ſeveral 
Ciſes; yet this farther Queſtion ſti!l remains: What Neceſſity can the beſt 
Mathematician fhew for Bodies being endowed with any ſuch Elaſticity 
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eſpecially ſince it appears, that there are ſo many Bodies that have no ſuch 
Faculty in them, and conſequently that it docs not reſult from the Nature of 
Bodies? It it be ſuppoſed that this is brought to pals by what they call a 4. 
ile Matter, (not to examine now whether ſuch a Matter be capable to pry. 
duce this Force, and even tho' we ſhould grant it,) yet it is nevertheleſs pla- 
that if the foregoing Effect, or the Elaſticity be a neceſſary Quality, the Cant 
that is alledged thereof, muſt likewiſe be neceſſary. 

Now it is needleſs to ſhew, that the greateſt Philoſophers are not able to 
deduce this Motion of ſuch fine Matter, as neceſſarily reſulting from the Na- 
ture ot Bodies themſclves, (which are entirely unactive) or from any thing 
be ſides. 

Moreover, ſince ſuch a Body being driven againſt any Obſtacle, which it 
cannot remove by its own Force, does preſently loſe that Force, together 
with its owh Motion; what Neceſſity is there, that it ſhould happen other- 
wiſe in the only Caſe of Gravity? So that 'when a Body, falling down upon 
another Body that ſtops ir, ftr:kes againſt the ſame, ir ceaſes indeed to move 
any longer, but yet does by no means loſe its Force, but oftentimes proceeds 
to preſs with ſo much Violence, according to the ſame Right Line or Dire- 
&ion, that we ſee thereby great Bulwarks, Walls, and the like, overturned 
thereby; and tho' as maiy Cauſes thereof ſhould be alledged, as there ate 
particular Hypotheſes, who can prove, that the ſaid Cauſes do neceſſatily te- 
ſult from the Nature of Bodies? 

So that if indeed we could continually and proper!y trace them back from 
Cauſe to Cauſe, we ſhould unqueſtionably find that the firſt, which is the 
Spring of all the reſt, acts without any Neceſſity, both as to the Things them- 
ſelves, as alſo to the Manner thereof. 

For which'Reaſon, the Wiſdom that appears in theſe: Operations, and the 
Power being joined together, we need not ſearch any farther for a Great, 
Glorious, and Adorable Goo; who, to the end that all Men might be con- 
vinced that the true Original of all Things which happen in Nature, is only 
to be deduced from his infinite Perfections, has depoſited, and does ſtil! pre- 
--ba the undeniable Proofs thereof in the firſt Natural Principles of all 

hings. 


Secr. XVIII. The Proof of a God from the Motions of the Particles of Light. 


Bor to turn into the Way again from this Digreſſion, which yet was, in 
ſome manner, neceſſary to convince ſome unhappy Mathematicians, not ſo 
much of their prepoſterous Ways, as of their Negie& and Omiſſion in julily 
reaſoning about the firſt Cauſe of all Things; let us then paſs on to other 
Mattete, and produce one Proof, (which will appear undeniable to all Pet- 
ſons, ) of a Gov directing every thing even to the ſmalleſt Particles and Atoms, 
as we ſhall ſhew'from the Motion of the ſame. 

How many Millions of Millions of the Particles of Light do iſſue in ons 
Iaſtant, from the Flame of a Candle? How much, yea, how unconceivab!y 
ſwifter are they than a Cannon: Bullet? | Concerning which the Reader may 
conſult the XXIV and XXV Comemplations ; and if we would ſee how ena 
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they obey the Rules preſcribed to them, in all their Nomber and Velocity, 
et us ſuppoſe the Flame of a Candle at AB, (Tab. XXIV. Fig. 6.) and hold 
with one Hand a common Spectacle Glaſs at G L, at a pretty good Diſtance 
com the Candle, and with the other Hand a white Paper at 7h, juſt behind 
the Glaſs, which being carried backwards to e d, you will meet with a Place, 
15ab, where you will ſee the Light which at firſt appear'd confuſedly upon 
fh, repreſenting perfectly and diſtinctly the Flame of a Candle inverted, 

Now we know that this exact inverted Picture at a6, is occaſioned no o- 
therwife than that the Rays coming from the Point A, and making the Cone 
AGL, after having paſted through the Glaſs G L, are all collected at the 
Point a, as thoſe from the Point B at 6, from C at c, and ſo thoſe that come 
from all the Points of the Flame are all collected in ſo many Points upon the 
Paper at ab, and there croſs each other; tor which Reaſon the Pictures or 
Images, at h and de, remain wholly contuſed ; becauſe the Rays coming 
com 2 Point of the Candle, as A, upon that Place, do fill a large Space, and 
are mixed with one another, as has been ſhewn before. 

This being done, and the Courſe of the Light undetſtood, let any Man 
whatever caſt his Eyes upon this Figure, and obſerve in what a vaſt Number 
the Particles of Light run, and are mingled with each other, juſt before the 
Glaſs ; ſo that all the Cones of Rays GAL, GBL, GCL, and others that 
have their Tops or Vertices in each Point of the Flame, as A, B, C, Cc. (of 
which there are but three repreſented here, tho' they be numberleſs) do com- 
pole a confuſed Heap of an unconceivable Number of Particles of Light at 
mn, before they come from the Flame upon the Glaſs; which Particles run 
an infinite Number of Ways obliquely and tranſverſly among one another, as 
they fly towards the Glaſs: Let him likewiſe farther conſider, how many 
thouſands of Percuſſions will happen in that Place among the ſaid Particles of 


| Light flowing with ſuch an amazing Swiftneſs, and how many of 'em ſeem: 


thereby to be driven ont of their Way: In a word, let the greateſt Philoſo- 
pher tell us, whether this Motion of the Particles of Light, among each other 
can ſeem to him like to produce any thing but the greateſt Confuſion. 

Now if one ſhould endeavour to make an Atheiſt, who had never ſeen this 
Experiment, conceive all theſe Things, and if ſome Body ſhould tell him, 
that all the Rays proceeding from each Point of the Flame A, B, C, Cc. tho? 
mix'd together between mn and G L, having paſſed thro* the Glaſs G L, 
ſhould again be mingled at the other Side of the ſaid Glaſs, between G L 
and fh; and notwithſtanding all this, be afterwards diſtin&ly collected in 
juſt ſo many other Points, a, J, c, &c. in fo exact an Order as to repreſent 
the Figure of the Flame A B (ſave only that it is inverted) in all its Circum- 
ſtances at a b, better than the beſt Painter in the World; I ſay, if one ſhould 
tell him all this, would he not look upon it as the greateſt Impoſſibility 2 But 
if now one ſhould convince him, that the ſame is experimentally true, and 
that theſe many Millions of Particles of Light, ſo ſwiftly moving among one 
aother, do, without Delay, and after ſuch an amazing Manner, ſubmit 
themſelves ro this Law, as often as any one holds a Glaſs between the Can- 
de AB, and the Paper ab, tho' they themſelves are not only entirely igno- 
3, rant: 
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rant of any ſuch Law, but likewiſe of their own Motions and Croſſings; je 
him ſeriouſly reflect, whether thoſe Principles upon which he founds his un- 
happy Philoſophy, can prove to his Satisfaction, that this does happen with. 
out the Direction of an Omnipreſent Power, extending its Care over al 
Things, even the ſmalleſt of Bodies. | 
Let him conſider after all this, whether he:cannot diſcover a God herein, 
who to the End that thoſe that deſpiſe and deny him ſhould remain inexcuſa- 
ble (at leaſt all ſuch as underſtand the Motions of Light) has been pleaſed 
that they ſhall never open their Eyes without meeting and receiving a1 irre- 
fragable Proof of a Wonder working Deity, which ſo direds and regulates 
the unconceivable Multitude of all the Rays of Light flowing from all Parts 
and mingling among each other, and ſeeming capable of producing nothing 
but an irretrievab'e Confeſion before the Pupil of his Eye, as it was before 
the abovemention'd Glaſs, I ſay, does ſo regulate them all, that they can 
ſerve for a diſtinct Sight to all Creatures. | 


Secr. XIX. The Exiſtence of a God proved lilewiſe from the Laws cf Mechaniſm 


in general. 


Moxrtover, all who underſtand Mechanics, or the Science of Motion, 
know that the ſame in its greateſt Extent, does conſiſt of nothing elſe than 
Conſequences that are deducible by Argumentation from ſome few natural 
Laws; and that Bodies wholly ignorant of what they are doirg, obſcrve the 
(ame in all Circumſtances with the utmoſt Exa&neſs, even ſo far, that before 
they depart from the ſame, they oper.te Thirgs which to many Men that 
have not ſeen them, ſeem incredible; ard to thoſe that have ſeen them, won- 
derful; Numbers whereof are to be met with in the Books that go under the 
Name of Natural Magic-Books, and Mathematical-Recreations : But ſince 
we don't write here only for Mathematicians, we ſhall not produce any Par- 
ticulars thereof, but only ask thoſe who ſtill doubt, whether upon their read- 
ing a Book of any learned Author, in which are contained the Principles of 
Mechanics, (for Inftance, that of Stevin, Wallis, la Hire, and others, who 
have writ particularly upon that Subject) tho” ſuch a Book conſiſts of Paper, 
Ink, and other Materials, in which there is neither Senſe nor Knowiedge, yet 
they will pronounce, with great Aſſurance, that it muſt have been writ by 
ſomebody who was Wiſe and Learned, and that underſtood all theſe natural 


Laws and their Conſcquences. 


Sgr. XX. Tranſition to ſome Hydroftatical Laws. 


Bes1Dzs the Laws by which the Great Director regulates the Motions of 
Solid Bodies, there are others that have place in Fluid Matters, and which if 
they do not very much differ, even in the firſt Fundamentals, yet do they ſo 
at leaſt in the Phznomena, or Appcarances, reſulting from thence. 

Now ſince we know, Firſt, that the greateſt Part of the Univerſe conſilts 
of Fluid Subſtances, ſuch as Water, Air, Light, &c. Secondly, That all theſe 
Fluid Subſtances are heavy, and conſequently produce many Things accord- 
ing to the Laws of their Gravity. Thirdly, That theſe Fluid Subſtances 7 
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the principal Inſtruments of which the Director of all Things does moſtly 
make uſe. Fourthly, Since in this Operation of Fluid Matters, the Wiſdom, 
Power, and free Picaſuie of the Creator of the World does ſhine out after the 
cleareſt manner : 

We ſhall proceed to a ſhort experimental Demonſtration of ſome of the ſaid 
Laws of Hydroſtatics, to the end that when we proceed to ſpeak of the Law 

Preſſure according to the Depth, which has Place in Fluids, and from thence 
deduce ſo many Wonders of the great Ruler of Nature, any one may be en- 
tirely convinced of the Certainty thereof; which Demonſtrations, thoſe 
Readers who think they ſtand in no need of ſuch Aſſiſtances, may paſs by, 
and go on to what follows them. 


Experimental Demonſtrations of the Law of the Preſſure of Fluids, according to their 
Heighth or Depth. 


S ECT. XXI. General Terms and Poſitions in Hydroſtatics. 


To begin then: 
I. As to the Terms of Liquids or Fluids, we mean here the ſame thing by 


them, tho' ſome do not allow all Fluid Matters to be properly Liquid. For, 
; according to them, the Air is indeed a Fluid Matter, but not Liquid, as 


Pater, Oil, and the like: bur for Brevity ſake, we ſhall make no Difference. 


II. All the Parts of a Fluid, when at Reſt in a Veſſel which is immovea- 
ble, do yield to the ſmalleſt Force acting on them; and ſo yielding, have their 
Parts eaſily ſeparated, . which immediately by their Gravity do again come 
together. The Proof of which is obvious to every Man's Experience. 

III. The Superficies of all Fluids, upon which there is immediately incum- 
bent either another Fluid Subſtance, or nothing elſe that is heavy, or that 
operates by another Power, will, according to the Action of Gravity, be- 
come Horizontal or Level, that is, ſettle itſelf parallel to the Horizon. 

In order to ſee ſuch an Horizontal Superficies (which may alſo tend to 
make us the more eaſily apprehend ſome of the following Terms and Expreſ- 
fions) we need only pour into a pretty large Glaſs, firſt ſome Water, and 
then ſome Oil of Turpentine, for the Purpoſe; by which Means the Super- 
icies of the Oil, and the Separation of thoſe two Liquors, will ſhew the 
aforeſaid Horizontal Plane; and the like will be obvious in almoſt all other 
Liquids thac are unmixable. 

We ſhall not here inquire whether the Superficies of a Stagnating Liquor 
be not likewiſe part of the Convex Superficies of the Globe of the Earth; but 
it is ſure enough, that it may be ſuppos'd, without Miſtake, that it does not 
differ viſibly from a Horizontal Plane in ſo ſmall a Space as we are treating of. 

IV. I add moreover, that we do not here pretend, with ſome Mathema- 
ticians, to demonſtrate every thing from Mechanical Principles; but only to 
bew Experimentally the Action of Preſſure or Gravitation of Fluids, as they 
ae govern'd by the aforeſaid Laws of Preſſure, according to their Heighth or 
Depth, that we may render them plain and intelligible to every Body, and even 
do ſuch as are not converſant in Mathematics. 

Xxx SECT, 
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Sect. XXII. The Order of the Experiments that are to be made for the Funda- 
tion of Hydroſftatical Laws. 

To proceed now, after premiſing theſe Things, to the Law itſelf of the 
Preflure according to Heighth, we can perhaps do nothing better, in order to 
de more plainly underſtood, and to give a true Conception of our Meaning, 
even to the moſt Ignorant, than to ſet before the Reader a few eaſy and not 
coftly Experiments; for which Purpoſe I ſhall relate them juſt as they ſtand 
upon my Notes, taken about 16 or 17 Years ago, and in the fame Order too, 
namely, That the firſt Experiments are made by one only Liquor, not ſo much 
becauſe it is the uſual Manner in which Philoſophers treat theſe Hydroſtatical 
Subjects, nor becauſe Water, which is the Fluid commonly made uſe of for 
theſe Purpoſes, has no other Fluid Matter over or above it, ſince Air is al- 
ways above, and preſſes upon it; but merely becauſe theſe Demonſtrations 
are more ſimple, and therefore more plain to Beginners, and that becauſe the 
Air gravitating with equal Force upon equal Parts of the Superficies of Water, 
this Liquor may be much more conveniently uſed and obſerv'd, than if any 
other Fluid Matter were incumbent on it. | 

The Second Sorts of Experiments do herein differ from the former, thac they 
repreſent to us the Action of ſeveral Fluids upon one another. 


Sc. XXIII. Of Fluids in Curve Tubes of equal Bigneſi. 


Bur before we enter upon theſe Experiments, we ſhall premiſe what, a- 

mong other Things, has been firſt found to happen in Curve Tubes of an 
equal Bore. 
To wit, That in order to cauſe a Fluid Matter in the Curve Tube AID, 
(Tab. XXV. Fg. 1.) to quieſce or ſtop at the Height AB, in the Side AI, 
and to hinder it from deſcending on account of its Gravity, you muſt fill the 
other Side I D, with the ſame kind of Fluid, up to the like Height. This is 
plain enough in itſelf, and the Experiment may be eaſily made. 


SHC. XXIV. Au Experimont 10 Cn the great Force of the Gravitating Power 
* = Water. 11290 | 

Tux firſt Experiment which was about the Gravitation of Water, was the 
ollowing : 

I. I put into a large Glaſs Veſſel A BCD, (Tab. XXV. Fig. 2.) a Curve 
Tube 1 XQ, and a ſtreight one Z t, after tying them in ſach a manner to 2 
Piece of Wood that lay a-crofs, or horizontally upon the Rim of the Glaſs, 
not only as to make Right Angles, but like wiſe that their loweſt Orifices, 
PQ and vt, which were of equal Bigneſs, were equally deep, that is, ſtood 
in the fame Horizontal Plane L M. | | 

Then pouring Water into the Veſſel as high as to ab, we might perceive 
the Water in both the Tubes to rife up to de and am; and as far as it ap- 
peared to us, it aſcended as high in the Tubes (which were choſen large for 
that Purpoſe) as it did in the External Veſſel. 


II. Now 


Now 
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II. Now foraſmuch as the Water could not of itſelf riſe as high as de in 
the Curve Tube YX Q, nor remain ſuſpended there, unleſs a Force preſs'd 
it down at PQ as appeared, becauſe upon ſtopping the ſaid Tube with one's 
Finger at Y, and lifting it out of the Water in the Veſſel by the Piece of Wood 
EF, if we removed the Finger from Y, we ſaw that the Water did not only 
not remain at de, but ſubſided to uw, driving out that which ſtood in its 
Way at the Orifice PQ. 

III. From whence therefore it was obvious, that whilſt the Tube was in 
the 8 a Gravitating Power acted upon the Part P Q of the Horizontal 
Plane . | 

IV. Now to inquire into the Properties of this perpendicularly Gravita- 
ting Force : 

f appear'd, Firſt, that the Force which preſs'd the Part P Q of the Hori- 
zontal Plane LM, did by no Means regulate itſelf according to the Surface 
orBreadth of the Water a 6, nor yet to the Quantity of the whole Maſs of Wa- 
ter ab LM, which was incumbing upon the Horizontal Plane L M, of which 
PQ was a Part; of this we aſſured ourſelves, by putting the Tube Y X Q 
as low as de, in a much larger Veſſel; for Inſtance, in a Bucket or Tub; in 
which Caſe we found, that notwithſtanding the greater Breadth, when the 
ame Depth of Water was incumbing upon PQ, yet the Preſſure upon the 
Part PQ was not greater, ſince it could not cauſe the Water in the Tube to 
riſe higher than to de. | 

V. It appear'd, Secondly, that this Gravitating Force upon PQ, adapted 
itſelf moſt nicely and exactly to the Depth of the Water a L, which was the 
Column of Water incumbing upon P Q and LM. 

For pouring gently ſome Water into the Veſſel, till it aſcended on the out- 
fide of the Tube to A B, we likewiſe obſerved the Water within the Tube 
to riſe from de to RS. 

But on the contrary, when by ſucking or letting out ſome of the Water out 
of the Veſſel, it was reduced to the Depth of a5, or lower, the internal Wa- 
ter did alſo ſubſide to de, or yet lower, bur ſo as always to continue of the 
ſame Height with the External. 

VI. Now it has been ſhewn before, and it alſo follows from Set. XXXIV. 
that if the Curve Tube IX Q were extended from P Qro NO, or higher, 
and then fill'd up to the Height of g h̊ or ab of the Veſſeſ, the Preſſure of this 
Column of Water P Qhs would be great enough to ſuſtain the Water in the 
other Shank of rhe Tube to de. 

VII. So that we may conclude from hence, that the whole Maſs of Water 
in the great Veſſel a LMI, does not gravitate more or leſs upon PQ, than 
this ſame Column of Water, PQ hg, but preciſely as much. | 

VIII. Now ſince this Column PQ hg, is equal to a Column whoſe Baſis 
was the Part P Q of the Horizontal Plane L M, and whoſe Height is the 
perpendicular Height Pg or Q h (or otherwiſe La or M) or the Water in- 
cumbing from ab upon the Horizontal Plane LM; a famous Propoſition in 
Hydroſtaticks is deducible from hence, namely, That if we ſuppoſe a Hori- 


wontal Plane paſſing throꝰ a ſtagnating or quieſcent Fluid, the Force whereby 
| XXX 2 a Part 


| 
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a Part thereof, as PQ, is gravitated upon, or preſs'd down, is equal to the 
Weight of the aforeſaid Column PQg b, whole Baſis is the Area of PQ, 
Part of the Horizontal Plane L M, and the Height of which is a L, or M} 
or the whole Height of the Fluid incumbent upon the ſaid Horizontal Plane. 
meaſuring the ſame ditetly upwards. : 

IX. This Column, becauſe it extends itſelf. from the ſuppos'd Horizontal 
Plane to the upper moſt Superficies of this ſingle Fluid, (and, if there be more 
Fluids incumbent on each other, to the uppermoſt Superficies ot that Fluid 
which is higheſt,) and contains all the perpendicular Heights of all the Fluids 
impreſſing or incumbing on each other, we ſhall hereafter, for Brevity ſake, 
call the Column of Altitude. | 

X. Now to ſhew that there happens not only to this one, but to all equal 
Parts, as P Q, of the ſame Horizontal Plane L M, one and the ſame Pteſ. 
ſure, and each equal to the Weight of this Column, we remov'd the little 
Piece of Wood E T, with the Curve Tube Y X Q that was tied to ir, from 
one Part of the Veſſel to the other, ſo that the Orifice P Q fill'd at every 
Turn a new Place ot the ſaid Horizontal Plane, but we always found the Wa— 
ter ſtopping at de, or at the ſame Height; and conſequently, that every 
Part equal to the Arca PQ of a Horizontal Plane L M, is always preſs'd 
2 with an equal Force, which is alſo equal to that of the Column of 
Height. 5 

XI. And to ſhew farther, that the different Figures of Veſſels did not alter 
the Caſe, or that it is not neceſſary that this gravitating Column P Q by, 
ſhould be always directly perpendicular to the Part P Q that it preſſes, we 
thruſt a Piece ot Wood, I K, G H, with a flat Bottom GH, or a Beer Glaſs, 
or a Phial with the Bottom downwards, to a certain Depth, as G H, under 
the Superficies of the Water ab, and held ir there immoveable ; after which 
we turn'd the Tube JX Q quite about, bringing the Orifice PQ to pg, 
directly under the aforeſaid Bottom, and we obſerv'd, that notwithſtanding 
the gravitating perpendicular Column over pq, could not extend itſelf higher 
than to GH, yet the Water remain'd in the Tube at de, and conſequently at 
the ſame Height, as if the whole Column of Altitude P Q hg, were ſupported 
by or reſted on PQ. | 

XII. So that it appear'd from thence, that each Part PQ, p 9, &c. of the 
Horizontal Plane LM, was not always juſt preſs'd by the Column of Alti- 
tude itſelf, but by a Weight equal to that of the ſaid Column; and conſe- 
quently that this Law obtains in Veſſels of all Figures, of which, tho' there be 
here but one ſingle Inſtance given, and numberleſs Veſſels might be propos'd 
for Trial, yet it ſufficiently confirms our Poſition with the Concurrence of al 
_ are vers'd in Hydroſtatics, and abundance of Experiments in all Kinds of 

eſſels. a 

XIII. I muſt however endeavour to remove one Difficulty, which it may 
be renders what we have juſt now ſaid obſcure to ſome People, and then pals 
on to ſomewhat elſe. 

It is this, If a rm my or Cup & 1 7 8, be filled with Water, and 
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how ab; and if one continue the Cup or Glaſs in the ſaid Poſture, it will be 
found, 

Firſt, That the Water will deſcend either to x L, or cf, according as there 
was more or leſs of it in the Glaſs, but by no Means ſo low as 9 or 10, or 
a5 the external Water a b. 

Secondly, That in caſe the Curve Tube JX Q, in which the Water is at 
the Height of de, be turn'd about in its String, and ſhov'd forwards, if ne- 
cellary, with the Piece of Wood E F, ſo that the ſaid Tube IX Q be brought 
to 1 4 6, and its Orifice PQ to 5 6 directly under the Glaſs k / 7 8 (conti- 
nuing (till in the Horizontal Plane LM) we ſhall find that the Water will re- 
main in the ſaid Tube immoveably at 2 3, the ſame Height as de, and as the 
external Water ab. 

Now fince each Part PQ and 5 6 of the Horizontal Plane L M is preſs'd 
by the Column, the Height of which is cqual to the Height of the Water; 
and foraſmuch as there is no more Weight upon P (Q) than the Column P Q be, 
and fince there ſeems to be incumbing on 5 6 a Gravitating Column 5 6 fe 
of a greater Depth, and conſequently of a greater Weight than that of P Q 
bg; it ſeems that it ought to follow like wiſe, that the Preſſure upon 5 6 ſhould 
be much greater than that upon PQ and therefore that the Water in the Tube 
at 1 4 6, ſhould aſcend much higher than 2 3 or de; but on the contrary, the 
Water at 2 3, or de, continues at an equal Height with the external ab. 

This Experiment would be a notable Objection againſt what we have ad- 
vanced, were it not that all who are any ways vers'd in Hydriflatics, know 
that what is ſaid before, is only meant when there is no other gravitating 
Fluid upon the Water ab; and that the Preſſure of the Air. which always 
gtavitates upon the Water ab, is only the Cauſe here that the Water conti- 
ues ſuſpended in the Glaſs or Cup at cf. That in caſe no Air preſs'd upon 
the Water a b, the Water in the ſaid Glaſs & 18 7 would not continue higher 
than the external Water ab or 9 10, tho' the Glaſs be inverted ; as is well 
known to thoſe that uſe Air-Pumps. 

So that this Objection is properly of ro Weight againſt what we have aſ⸗ 
ſerted, ſince we only treat of Caſes in which the Preſſure of the Air produces 
no remarkable Alterations, or at leaſt, in which we may ſuppoſe them. 


Secr. XXV. Experiments proving that Fluids preſs upwards. 


XIV. To proceed now to the Preſſure of Fluids upwards : 

That in Water and other Fluids a Preflure upwards has likewiſe Place, 
wy be inferr'd from many Water-Works and Fountains that throw up 

ater. 

This will alſo appear by the ſtrait Tube Z t, For unleſs the Water at the 
Part yt of the Horizontal Plane LM were preſs'd upwards, it would 
not be poſſible that the Column vn m, which lies upon the Superficies of the 
External Water ab in the Veſſel, could keep its Station at # m, ſince it is con- 
tinually preſs'd downwards by its own Weight. 

To give then an Inſtance thereof: Stop the empty Tube Zyt with your 


Finger at Z, and thruſt or put it down into the Water as far as vt, you will 
thereupon 
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thereupon find that the ſaid Tube will remain empty from Z to yt or there. 
abouts; excepting perhaps, that by the Preſſure upwards of t, the Water 
may riſe a little, or ſo much higher in the Tube than vf (if let down into 2 
great Depth where the Preſſure upwards is ſtronger) as the Force of the (aid 
Preſſure can contract or ſqueeze together the Air which is in the Tube. 

But in order to know with what Force t is preſſed upwards, you need 
only remove your Finger away from z the Orifice of the Tube, and ſo give 
a free Paſſage to the internal Air which is driven againſt the Finger by the 
Preſſure of the Water from below, and you will find (in caſe the external Wa. 
ter be as high as ab, and the Tube be tolerably large, ſo that there be not 
too great an adherence of the Particles of the Water to the ſides of the Tube, 
on account of its narrowneſs) I ſay, you will find that the internal Water will 
not only riſe as high as the external Surface ab, or amn, but much higher at 
firſt, for Inſtance, up to TV; and that it will afterwards fall down from 
thence below 2m, and not till after ſome Vibrations up and down, continue 
at nm. 

From which Motion, or Aſcent and Deſcent of the Water in the Tube 
Zyt, it is plain that it is not only hinder'd by a Reſiſtance from falling down, 
as if it were oppos'd by a ſolid Body at :; but that a real and actual Power 
obtains here, and operares like Weights in the Scales of a Balance, which do 
rev, fluctuate or dance up and down, before they arrive at a juſt Equili- 

rium. 

Finally, this Force preſſing upwards, ſeems to be fully proved by the fol- 
lowing Experiments. 

Take a crooked Tin Tube (Tab. XX VI. Fig. 1.) ADF, which is of ſuch 
width at E F, as to be exactly cover'd with the Top or Lid of a little wooden 
Box EGHF. Put it down into a Veſſel NT CO fill'd with Water up to 
the Surface NO, and you ſhall find that the little Lid“ EGHF, tho? much 
lighter than the Water, will ſubſide like a Stone, and how deep ſoever it he 
placed in the Water, will remain immoveable on the Orifice E F of the (aid 
Tube, until the Water inſinuating itſelf between the Lid and the Tube, raiſes 
itſelf upwards, or till filling the Tube to 1, 2, 3, 4, the Air at 3 4 EF, 
raiſes up the ſaid Lid. 

Hence it is plain, that if a lighter Body than Water (tor Inſtance, ſo thin 
a Subſtance as this little Piece of Wood) is not rais'd by a real Force preſſing 
upwards, that it will by no means float, but ſubſide like heavier Bodies. We 
ſhall ſhow hereafter, that Water can even raiſe and cauſe Lead to float by 
the like Force; but what we have advanced, is ſufficiently confirm'd by the 
preſent- Experiments. | 
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s cr. XXVI. An Experiment to ſhew the Greatneſs of this Force preſſing up- 


wards. 


XV. From this Water ſuſpended in the Tube Z rt (Tab. XXV. Fig. 2.) 
we may judge, Firſt, of the Greatneſs of the Force preſſing upwards at t for 
Inſtance; for ſince there is one Force acting by a Preſſure upward, and ano- 
ther by a Preſſure downward upon vt, as has been prov'd before, it is plain, 
if the Fluid at rt does neither aſcend nor deſcend, but remains at the ſame 
Point, thoſe two Forces or Powers muſt be equal to each other; for if either 
prevail'd, the Water at vt would be moved according to the Direction of 
that Power. 

Now ſince rt is preſt downwards by the Column of Altitude 2 mr t, as is 
ſhewn before; it is plain that t is alſo preſt upwards by a Force equal to the 
Weight of this Column of Altitude. 

This may be farther prov'd another Way. 

Take a Tube, which for Convenience fake ſhould not be too large, and 
thruſt it down into the Water as far as 11, 12, rt: Stop the Mouth of it 
with your Finger at Z; then if you lift it up perpendicularly out of the Wa- 
ter, the inclos'd Fluid will remain ſuſpended at 11, 12, rt, as is known to 
thoſe who try Wines; then put the ſaid Tube again into the Veſſel fill'd with 
Water up to ab, ſo as the internal Water 11, 12, may be below the Surface 
of the external ab or n m, or elſe above the ſame. 

If then you remove your Finger from Z, you will fee in the firſt Place, that 
the Force which preſſes vt upwards, is greater than the Weight of the Co- 
lum vt 11, 12; and that it will caufe the Fluid to rife from rt, 12 to # m, 
or to an Height equal to the external Water à b. 

On the contrary, if you take away your Finger from Z, when the Fluid 11, 
12, vt is up at T V, or higher than the Water ab, you will find that upward- 
preſing Force at vt, is leſs than that of the Column of Water rt V, and 
conſequently that the ſaid Column will deſcend, notwithſtanding the Force 
which preſſes upwards, as low as u m, or ab. 

Only if you thruſt down the Tube with the included Water ſuſpended for 
the Purpoſe at m, till the ſaid » m be parallel with the horizontal Plane a6, 
or till the internal Water 1 be of an equal Height with the external ab; you 
will ſee, that upon removing your Finger, the Water in rt m n, will remain 
there without riſing or falling. 

From whence it may be inferr'd, that the Forces which preſt upwards and 
downwards, are in this Caſe equal to each other; and therefore that a Part 
t of the Horizontal Plane, as it is preſt downwards with the Weight of the 
Column of Altitude tu n, is like wiſe preſt upwerds in Stagnating Fluids, 
with a Force equal to the Weight of the ſaid Column. : ; 

XVI. If now, upon removing the Tube Zyt faſten'd to the little Piece of 
Wood EF, and carrying it along all the Parts of the Horizontal Plane LM, 
the Water remains continually ſuſpended in the Tube at um; it follows, that 
wery Part of the ſaid Plane equal to the Orifice t, is preſt upwards with 


n equal Force. XVII. Now 
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XVII. Now that this Force preſſing upwards, adapts itſelf exactly to the 
Depth, but by no means to the Breadth, nor to the Quantity of the Water 
ſtandirg above a Horizontal Plane, may be ſhown here, as it was before, by 
the Force that preſſes downwards. For it you pour Water into the Veſlel till 
it aſcends from ab to A B, the Preſſure upwards will be proportionably greater 
at vt, and cauſe the Fluid in the Tube to riſe from n to T V. 

But if afterwards you draw off ſo much of the Water in the great Veſſel, 
as to b ing it down from A B to ab, or lower, the Force preſſiug upwards, 
will proportionably leſſen; and whereas it was able before to — the Inter- 
nal Fluids as high as T V, it can't now keep it up beyond n m. 

Thus we (ce every Thing adapts itſelf to the Heighth or Depth. 

And if you have a mind to make this Experiment with a Bucket or Tub of 
Water, or with any other Veſſel greater or ſmaller than that we uſed, you wil 
find that the Breadth or Surface of the Water makes no Alteration, nor will 
the upward preſſing Force produce any greater or leſſer Effect, than to con- 
tinue the Fluid m in the Tube ſuſpended at the Height a 6 of the external 


Water. 


SECr. XXVII The Laus of Preſſure upwards and downwards. 


VXVIII. From all this it is eaſie to conclude, with reſpe& to the upward 
and downward Preſſure compared together, that 
If we ſuppoſe a ſtagnating Fluid (Tab. XXV. Eg. 2.) a Horizontal Plane 
from L to M, a Number of equal Parts taken at Pleaſure, ſuch as PQ, rt, 
pn m, 5 6, Cc. each of theſe Parts | 

Being, Frirft, preſs'd upwards with an equal Force: 

And, Secondly, downwards, with one and the ſame Force as another, beit 
what it will. 

Thirdly, (and which is of great Uſe in Fhdreftatics) that one Part, as PQ, 
taken at Pleaſure, is preſs'd with as much Force downwards, as another that 
is equal to it, as pg, rt, &c. likewiſe taken at Pleaſure, is preſs'd upwards. 

And alſo on the contrary ; 

That the firſt Part PQ, is preſs'd with as great a Force upwards, as 2%, 
or vt are preſs'd downwards. 

Fourthly, That the Force which preſſes each Part upon the other, is equal 
to the Weight of the perpendicular Column of the Fluid, 

All which is plain enough from what has been ſaid. 


Sicr. XXVIII. An Experiment of the Preſſure downwards of different Fluid 


upon one another. 


XIX. HIT HFERTo, like many others who write about Hydreſtatics, ue 
have only conſider'd Water as a Fluid that has no other Fluid upon or over it. 
But foraſmuch as there is another Fluid which is uſually incumbent on i 
namely the Air, and which in ſome Caſes does often and notably exert its 
Power, as we have ſhewn above, Se. XIII.; it will not perhaps be diſplealing 
to ſuch as have not been much converſant in Hhdreſtatics, if we ſhould here co 


ſider ſome of the Properties of different Fluids lying upon each other. Th 
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The Experiment therefore which we made ſome Years ago for this Purpoſe, 
may be pertorm'd with all unmixable Liquors; as theſe two are in which we 
ſee Brandy that has flood a while upon Por-Aſhes, to which we may join Oil 
ot Turpentine for a third unmixable Fluid. We only try'd the ſame with two, 
to wit, with Pickle or Water, in which there was as much common Salt dis- 
ſolv'd as could be, and with Oil of Turpentine. h 

We therefore took two little Sticks, cd and ef, and bound them to a Piece 
of Wood g % (Tab. XXV. Fig. 3.) which, as in the foregoing Experiment, 
we placed upon the Horizontal Rim of a pretty large and deep Glaſs- Veſſel, 
ſo that the ſaid Sticks made right Angles with the Piece of Wood, and deſ- 
cended perpendicularly into the Veſſel ; to one of em we ty'd the Curie Tube 
CGB, to the other the Streight one DEF, in ſuch manner, that the upper 
Orifice of each, C and D, was a good way below the Rim of the Glaſs- 
Veſſel, and the lower Orifices AB and E F (which as the Tubes themſelves 
were of about the ſame Size) were placed as near as poſſible in the ſame Ho- 
tizontal Plane H E. | 

XX. Now to give a rough Notion of the Preſſure of the Air; we pour'd 
ſome Pickle into the Veſſel up to HI, which running into the Tube BGC, 
it the Orifice A B, aſcended in the oppoſite Leg up the Height kJ, being pa- 
rallel to the external Liquor HI, and there it ſtaid. 

When we remov'd the Tube, as in the former Caſe, from one part of the 
Superficies of the Pickle HI, to another, we always found that the Liquor 
within the Glaſs remain'd unchangeably at &. 

From whence it appear'd, in caſe the Air gravitates, which we ſuppoſe 
here, that it preſſes upon equal Parts, ſuch as A B, ab, &c. of the Surface of 
the Pickle with equal Force: Since otherwiſe, if the ſaid Preſſure were greater 
on ſome Parts, and leſs on others, the Fluid & in the Tube, would have riſen 
or fallen; if otherwiſe (which follows from what has been ſhown already) the 
Air in the Tube C G incumbent upon &, and higher, does continually preſs 
upon the ſaid k I with equal Force. But this by the way. 

XXI. Having pour'd in more Pickle, up as high as LM, we found the 
Liquor in the Tubes to riſe to æ) and 2 4; or as in the firſt Experiment, to 
the ſame Height as the external Liquor. 

But when we pour'd upon the ſaid Pickle LM, Oil of Turpentine to the 
Height NO, the Liquor in the Tubes roſe from xy to n, and from z 4 to 
pq; but remain'd below O N, or the Superficies of the Ol. 

From whence we may infer, that a lighter Fluid like the ſaid Oil NOLM, 
being incumbent upon a heavier, as the Pickle, produces a Preſſure both up- 
wards and downwards: Since AB muſt be preſt more downwards to make 
the Pickle riſe from xy to no; and EF with a greater Force upwards, to 
raiſe the Pickle from 2 4 to p q, and keep it there ſuſpended. . 

XXII. Arrex this we thruſt down a Crane or Syphon with a long nar- 
tow Tube thro? the Oil NO LM, till it came below LM, or till it reached 
the Pickle; of which as we drew ſome. part out, we obſerv'd, that the Depth 
of the ſame Fluid in both the Tubes decreas'd proportionably, falling below 


10 and pg, but roſe again as more Pickle was put in. 
Yyy The 
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The ſame Thing happen'd upon raking out, and letting in again 
of the Oil N Q. : TOR 
And ſo did the laſt, with lifting upwards the Orifices of the Tubes AB 


and E F. 
From whence it appears, that in ſeveral Fluids incumbent upon each other 


as well as in one alone, the Preflures which raiſe and fall the Parts of any Ho- 10 
rizontal Plane in each of the Fluids, are likewiſe adapted to the Depths of 0 
the incumbent Fluids. th 

Bur they are no ways affected by the Breadth of Fluids, ſince it is ſuſſici- T 
ently known to all that underſtand Hydreſtatics, that in caſe the Height of the a 
Fluids over AB and EF continues the ſame, the Effect would be the ſame; 5 


and the Pickle at v and pg, would continue at the ſame Height in Veſſels 
of all kinds of Breadths. 
XXIII. We likewiſe found, that if we carry'd the Orifices of theſe Tube: I 
AB and E F laterally along the Parts of the Horizontal Plane of the Pickle 
HI (the ſame may be ſaid of the Oil too) the Liquor in the Tubes preſety d * 
the ſame Depth or Height in every new Place upon the ſame Horizontal Plane 
as was obſerv'd in the firſt. ; | 
From whence it may be concluded, as before, that all equal Parts of a Ho- 50 
rizontal Plane, whether the ſaid Plane runs thro' the uppermoſt Fluid, or 
thro? any other which has more Fluids incumbent on it, are preſt upwards and He 


downwards with equal Force. 3 


Secr. XXIX. Oil gravitates or preſſes on Pickle, in the ſame manner as Air den © 
| on Water. the 


XXIV. To repreſent now in a ſhort Sketch, how Air operates upon a 
Fluid below it; we need only pour in Oil, till it riſes up to PQ, or above | and 
the upper Orifices of the Tubes C and D; which by that means running in- an 
to the ſaid Tubes, it will cauſe the Pickle within them to ſubſide from u. 7 
and pq, to x) and x 4, Or to an equal Depth with the external Pickle at 6, 


L M, juſt as if the Air preſt upon it. Sup 
Srcr, XXX. The Greatneſs of the Preſſure upwards and downwards in ſeverd - 
Fluids incumbent upon one another. * 


XXV. Laſtly, Lr us again ſuppoſe N O to be the upper Superficies of 
the Qil. Now to ſhow with how much Force every equal Part of a Horizon- 
tal Plane HI, ſuch as AB, EF, &c. are preſt upwards and downwards, when 
there are ſeveral Fluids incumbent on each other ; we poured Quickſilver into 


the Curve Tube A B GC, till it roſe to an equal Height in both Legs, name- MW is w. 
ly, to AB, and k]. Then we poured into the great Veſſel, Pickle as high xX 
as LM, and Oil of Turpentine as high N O, and fo thruſt down the Tube WW Fluid 


B GC thro' the Oil into the Pickle, as far as HI; and when all was quiet 
and ſettled, we found that the Quickfilver had ſubſided in one Shank from 
Ag to TV, and riſen in the other from / to y 5. 

This remaining ſo, we filled another Curve Tube of equal Legs (Jab. XXV. 


Fig. 4.) 78 9, firſt below to a certain Height (as here alſo A B and = 2 
| WICK: 
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Quickſilver, and bringing forwards the Curve Tube CG B, Eg. 3. cloſe to 
the fide of the great Veſſel, we meaſured with Compaſſes as nicely as we 
could, the Height of the Pickle U W above the Quickſilver T U. 

We alſo pour'd Pickle into the other equal Leg d Tube 78 9, Eg. 4. till 
it roſe to the ſame Height as W U above the Quickſilver that was in it, equal 
tothe Pickle in the Veſlel. After which, meaſuring in the like manner the 
Oil in the Veſſel at MO, we alſo pour'd Oil into the Equicrural Tube to 
the (ame Height WX; ſo that the Pickle and the Oil, as well in the ſaid 
Tube, as in the Veſlel, were both ſuſpended at an equal Height above the 
Superficies of the Quickſilver T U. 

| ſhould add here, that in order to bring Pickle and Oil into the Equicru— 
ral Tube Fig 4- to the ſame Height with that in the Veſſel, you muit take 
care you do not pour them in at firſt to the Height required; becauſe the 
Tube not being very large, when that which ſticks to the Sides at pouring in 
comes to ſubſide, it will cauſe it to riſe higher than in the Veſſel, This may 
be obviated perhaps by firſt filling the Tube Fig. 4. and then by pouring Pickle 
and Oil into the Veſſel. They that have a mind may make the Trial. 

Afterwards having meaſured with Compaſſes the Height r (which the 
Superficies of the Quickſilver rs in one Leg had above the Superficies T U 
jn the other) in both Tubes in and out of the Veſle!, we tound the ſame 
Height r # to be equal in bot. 

XX VI. From whence we plainly perceiv'd, that all the Fluids incumbent 
on each other in the Veſſel above T U, and conſequently alſo above AB, did 
equally gravitate upon AB in the Veſſel; and neither more nor leſs, than if 
the ſaid Fluids had been in a narrow aſcending Tube, each in its ſtreight per- 
pendicular Height, 

For ſince the Tubes both within and without the Veſſel (Tab. XXV. Fig. 3 
and 4.) were about the ſame width; if the Side-Fluids in the broad Veſſel 
gravitated more upon AB, than the perpendicular Column AB X in the 
Equicrural Tube upon AB, Fig. 4; it would follow, that the upper Super- 
ficies of the Quickſilver r s, in the Veſſel, would riſe higher abore the former 
Superficies u w of the ſaid Quickſilver than in the Equicrural Tube. 

XXVII. The contrary of which being found to be true in all the Parts of 
a Horizontal Plane, as H I, where-ever the Orifice of the Tube A B is placed, 
it ſhew'd, that when Fluids are incumbent upon each other in a Veſlel, ſup- 
poling in one of em a Horizontal Plane, as HI, no Part thereof will ſuffer 
either more or leſs Preſſure from all the incumbent Fluids, how broad ſoever the 
Veſſel is, than ofa Column ABX Y ; the Baſis of which is AB, and the Top 
of it reaching up to the upper Superficies of the higheſt Fluid N O; and this 
is what we have call'd the Column of Altitude. | 

XXVIII. Now as we have deſcrib'd above the Column of Altitude in a 
Fluid, it may be concluded how the ſame is ſo plainly deſcrib'd in this Caſe ; 
to wit, that in ſeveral Fluids incumbent upon each other, the Column of Alti- 
tude conſiſts of a Pillar, whoſe Baſis or Bottom is AB, or E F, for Inſtance, 
or ſome part of a ſuppoſed Horizontal Plane HI, and whoſe Top is the up- 
per Surface of the uppermoſt of all the Fluids that are incumbent upon each 

| Yyy 2 other ; 
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other; as for Inſtance, B Z compos'd of the ſeveral Depths of the Pickle 
B W, of the Oil W N, and of the Air X Z (imagining that X Zextends 
itſelf to the upper part of the Air) in ſuch manner, that each Height, ag 
BW, WX, and X Z preſſes downwards with the particular Weight of 
every Fluid of which it is the Height. F. 

XXIX. It ſhould be obſerved here, that it is not neceſſary that each 
Part ſhould be always preſt with ſuch a perpendicular Column, ſince aj 
ſuffers the ſame Preſſure, notwithſtanding (if we ſuppoſe K to be a ſolid 
| Body) that the Column directly incumbing upon a 5, or ab mi, can't ex- 
tend itſelf in a ſtreight Line higher than to mi, provided the Surface of the 
upper Fluid be at the ſame Height as before; but the meaning of all that 
has been ſaid is, that both a and A B are preſſed with a Weight which is 
equal to the Column of Altitude, Numb. XX VII. 

XXX. So that in order to inquire into the Nature of any Water-Works, 
with reſpe& to the Preſſure of the Water upwards and downwards, you 
may ſingle out a part AB, Fig. 4. of a Horizontal Plane H I, upon or 
over which the whole Column of Altitude A B Z may be placed; or other- 
wiſe you may lengthen out the Horizontal Plane HI towards Nor I, even 
beyond the Veſſel that contains the Part A B, (Tab. XXV. Fg. 3.) upon 
which we ſeek for the Preſſure, and morcover take an equal Part AB, 
(Tab. XXV. Fig. 4.) of the ſaid Plane extended from I to B, on which 
the Column of Altitude may be ſer and repreſented, it we continue the Su- 
perficies ML and N O, c. of the Fluids incumbent on each other as far 
as W and X. | 

So that to know with what Weight 4 U, in the Veſlel, is preſt; it may be 
anſwer'd, with the Column of Altitude A B Z, which is repreſented in 
Fig. 4. out of the Veſſel ; of which Column BW is the Pickle, W X the 
O1l, and X Z 8 goes up quite to the Top, is Air. 

We might alſo conceive the Column a hm i incumbent upon a b, as pab 
fing thro” a ſolid Body K, only by aſcribing to the Height of each Fluid in 


it, its particular Part and Weight. 


SHC. XXXI. Of the Preſſure upon equal Parts of Higher or Lower Hui 
8 ⁊Zontal Planes, 


XXXI. Ir is unneceſſary to add farther, that (Tab. XX VI. Eg. 2.) the 
Part 4 lying in the Horizontal Plane G T, is preſt with ſo much more 
Force upwards and downwards, than the Part c in a higher Plane E E, as 
the Column of Altitude F m upon G T, is heavier than the Column f. 
incumbent on the other Plane E F. This every one may apply to a Part ein 
a lower Plane NH, as alſo to ſeveral Fluids lying upon each other. | 


Secr. XXXII. Hydroftatical Laws of ſeveral Fluids incumbent on one anatler. 


XXXII. From all which then there follows this great Hydroſtatici 
Propoſition (which does likewiſe very much contribute to diſcover the 
Powers and Motions in Fjdraulics, or Water- Works) after a ſhort and plain 


Manner. 
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It is thus: 5 | —_ 2 
If ſeveral Fluids be incumbent upon each other, and we ſuppoſe one 
Horizontal Plane, as H I (Tab. XXV. Eg. 3.) paſſing thco* one of em: 

Two or more equal Parts thereof (as A B, ab, EF, Cc.) will each of 
*m be preſs'd upwards and downwards with the Weight of their Columns 
of Altitude, and conſequently with equal Force. 

From whence it follows, 

That one of theſe Parts, ſuch as A B, is preſſed downwards with the 

{ame Force as another a b, or E F, upwards. 


And on the contrary, 
That the firſt A B is preſſed with as great Force upwards, as another a b 


or EF downwards; which we ſhall therefore, for Brevity ſake, call here 
the Law of Altitude, or Depth, becauſe it adapts itſelf only to the Height (or 
Depth) of Fluids, but by no means to their Breadth or Surface. 

XXXIII. It muſt be here obſerv'd, that in the Preſſure upwards and 
downwards on equal Parts of the ſame Horizontal Plane (we do not now 
ſpeak of higher or lower Planes) it is meant of ſuch Parts A B, ab, E F, &c. 
which have a Communication with each other in the ſame Fluid; that is, 
ſuch as a Thread or Line, may be ſuppos'd to be drawn from the one 
tothe other, without being obliged to paſs thro' another Fluid or Solid Body: 

It is neceſſary to lay down this Caution here, becauſe this ſo general Pro- 


poſition may otherwiſe not ſucceed in ſome Caſes. 


Secr. XXXIII. The Preſſure upwards proceeds only from Lateral Fluids. 4 


XXXIV.:W x have no occaſion to prove expreſly, that all Parts, as y te, 
(Tab. XXV. Fig. 2.) of a Horizontal Plane L M, are preſs'd downwards 
by their own Weight, and that of other incumbent Fluids ; but that they 
ate never preſs d upwards, but by Fluids that are not only higher, but alſo 
lateral; and other Parts of the ſame Horizontal Plane L M prefs'd down- 
wards: So that all Preſſure upwards proceeds from theſe Lateral Fluids, as 


from their neareſt Cauſes. 
For take away the Lateral Fiuids that are in the Veſſel a LM 5, on the 


Outſide of the Tube t T V, the Liquor in the ſaid Tube loſing its Preſ- 
lure upwards, will immediately ſubſide. 


SECT. XXXIV. Oblique Preſſures do likewiſe adapt themſelves to the Height 
of Fluids. 


XXXV. Now to ſay ſomething concerning the Oblique Preſſures of 


Fluids, | 
That Fluids may be preſs'd and protruded in various Obliquities, is ſo 
plainly proved by the Cocks and Ajutages of many Fountains, as not to re- 


quire any farther Demonſtration here. 
But that theſe oblique-preſſing Fluids do alſo adapt themſelves to the di- 


ect perpendicular Height of the ſaid Fluids over the preſs'd Part, as the 
ſoregoing, and by no Means according to their Quantity or Obtquity, ſhall 


de likewiſe briefly ſhown. 
"F Take- 


/ 
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Take a Recurve Tube (Tab. XXVI. Eg. 3, and 4.) AB C D, which he: 
ing continned from CD, aſſumes the Form of CEFND; pour Wc; 
into it up to A, whereupon you will find that the Water will ſpread itſelf 
till it attains to an equal Height in the other Leg E F, of whatſoever ob- 
_ Shape the ſaid Leg CDE F be, with reſpe& to the preſs'd Patt 


Now we know, that if the Tube were extended from CP, ſtreight u 
to CG H PD, and were full of Water as high as G H, or at a Height oo 
to A L and E F, the perpendicular Column CG HD, would keep the 
Water in the Tube A B, to the fame Height A B, juſt after the ſame Ma. 
ner as here in the Oblique Preflure E FN D. 

Conſequently the Horizontal preſs'd Part C D, undergoes an equal Preſſure 
from the ſtreight Column CG D H, as from the Curve or oblique one 
:C D F N D, | 

And this would be juſt the ſame, and remain ſo, though the Curve Tube 
(Tab. XXVI. Fig. 4.) were widen'd, as at CE F K D, or even narrow'd 
in any other Manner, ſo as to contain a greater or leſſer quantity of Li- 
- ; aSlikewiſe in which Obliquity one of the ſaid Tubes ſtood upon the 

lane BCD, and preſs'd the Part C D; if only the preſs'd Horizontal 
Part C D preſerv'd the ſame Magnitude, and the Perpendicular Height 
GC, HD, or F M of the Fluids upon the Plane C D continued the 


 Secr., XXXV, The Hydreſtatical Laws of Oblique Preſſures. 


XXXVI. So that the foremention'd Law of Altitude, is here alſo of full 
Force in the Caſe of Oblique Preſſures ; and the following Propoſition is 


rruc : 

If a Part C D of a Horizontal Plane BC P, is preſs'd by a Curve or 
Oblique Column of Water CEF ND; the Preſſure it undergoes is neither 
greater nor leſſer than that of the Column of Altitude ; that is, of the 
Perpendicular Column CG H D, which has for its Bafis the preſſed part 
CD, and for its Height the ſtreight Perpendicular Lines F M, or GC, 
which are extended from the preſs'd Part C D, to the uppermoſt Superf- 
cies A F of the higheſt Fluid, ſuppoſing there to be more than one. 


Sect, XXXVI. Lateral Preſſures do likewiſe adapt themſelves to the Heights or 
Depths of Fluids. 


XXXVII. Ir now remains to inquire into the Force of the Lateral Pre- 
ſure of Fluids, whereby they are thruſt or preſs'd along the Horizontal 


Line. 
That this kind of Preſſure docs alſo obtain in Fluids, appears from the 


fitting or placing Cocks in the Sides of Barrels, &c. 

Or otherwiſe, fix a Tube E F (Tab. XXVI. Fig. 5.) horizontally, orinto 
the Side of a Veſſel A B C P, fill'd with Water to the height MN. and 
you will ſee the Water guſhing out in a Stream FG H; ſo that at E Fit 
runs horizontally, and at F GH inclines or bends itſelf to the Earth. * 
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And in order to know that this Lateral Preſſure does alſo adapt itſelf to 
the Height, you need only fill the Veſſel up to A B, ſo that there will then 
be a greater Height or Depth of Water E B above the Tube E F; and 
you will find that the Stream F I K guſhes out ſo much farther, and hori- 
zontally to K; but that in Proportion to the Decreaſe of the aforeſaid 
Height, by letting out the Water, the horizontal Force does alſo decreaſe, 
and continually incline nearer to the Veſlel, as firſt at H and then ar P. 

Now that this Lateral Preſſure does by no means adapt itſelf ro the 
Breadth or Quantity of the Water, may be ſcen, if by continually pouring 
Water into the narrower and wider Veſſel, ſuch as ABC D (provided it 
de not too narrow) the Water be kept at the ſame height A B ; for then in 
both Caſes the Stream F I K will preſerve the ſame Horizontal Line. 


SegcT. XXXVII. The Method 9 = the Greatneſs of the aforeſaid 
eure. 1c 31 J — 11h 

XXXVIII. Bur now in order to compare the true Force of the Late- 
ral Preſſures with that of the Height or Depth of Fluids upon equal Ho- 
rizontal Planes, as we have done in other Preſſures, we muſt beſtow ſome-_ 
what more Pains. 

For if we take a quadrangular Veſſel (Tab, XXVI. Fig. 6.) AQ R 
with plain perpendicular Sides A Q, and P K; and in it conceive the 
Part A E of the Side A Q, againſt which the Water, wherewith it is fill'd - 
up to A K, preſſes laterally ; and if you moreover conceive another Part 
EI in the Horizontal Plane O E, and equal to AE; it is clear that upon 
each Point F, G, H, I there is an equal Depth of Water a F, G, e H, 
gl, and conſequently that each of the ſaid Points is preſs'd downwards 
with an equal Force; but nevertheleſs, that each of thoſe Points B, C, D, E, 
in the perpendicular Part A E, ſuffers an unequal lateral Preſſure; becauſe, 
253 we have ſhewn before, the lateral Preſſure accommodates itſelf to the 
perpendicular Height of the Water, and ſo is greater or leſs accordingly ; 
and each Point, as A, B, C, D, E, has adifterent Height of Water above it, 
or rather above the Horizontal Plane in which each Point lies. | 

Accordingly the Point A, or the Horizontal Plane AK, has no Height of 
Water above it. 

The Point B, or the Plane B L, has the Height A B or a b orer it. 

The Point C, or the Plane CM, the Height A C, or c d. 

The Point D, or the Plane D N, the Height A D, oref. 

The Point E, or the Plane E O, the Height A E, or gi. 

So that from hence it is manifeſt, that in order to know how much greater 
or ſmaller Preſſure the Horizontal Plane E I undergoes from the Water that 
lies in equal Height upon all its Points, than the Perpendicular A E, which 
has different Heights of Water over all its Points; that by reaſon of the 
great Difference of the Height of Water lying over the higheſt and loweſt | 
Points of the perpendicularly preſs'd Part A E; to avoid Miſtakes, we 
mult, Fiſt, inquire how much greater or ſmaller the lateral Preſſure (for 
Inſtance) upon one of the Points B or C, @c, is, than the Preſſure _ 
3 wards 
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wards on one of the Points b or d, &c. which have the ſame Height of Wa. 00 


ter over them. | | 
And, Secondly, when this is known in each Height a, 6, c, d, e, J, g, i, that U 


we compare the Sum of all theſe diffetent lateral Preſſures upon all the tt 
Points or little Planes that make up E A, with the Preflure downwards 

which all the Points or equal Breadths compriz'd in EI, do bear to- cy 
gether, 1. 


* Thirdly, It is plain, that the ſmaller the Parts or Points are into which 
AE and EI are divided, the leſſer is the Difference of the Heights or 
Depths of Water over the uppermoſt and undermoſt Points of the Part of 
A E, and conſequently theſe Diverſities of the Heights will produce the 
ſmailer Change in the Calculations, which, if theſe Parts were taken very 
large, might occaſion great Difference; whereas they may be now ſafely 
enough taken, if we conſider the Parts of AE, ſuch as A, B, C, Cc. as very 


ſmall, and mere Points. 


Secr. XXXVIII. The Compariſon of the Lateral and Perpendicular Preſſure of 
the Air upon an equal Part, ſhown by an Experiment. | 


XXXIX. To ſhew the Firſt experimentally, to wit, that the lateral 
Pre ſſure which ſuch a little Part as B, having a Height of Water, as A B, 
above it, undergoes in the Perpendicular A E, is equal, or at leaſt does not 
ſenſibly differ from the Preflure downward, which a horizontal equal Part 
, that has an equal Height of Water a ö over it, ſuffers from the incumbent 
Fluid, may appear from what follows, propos'd, if I miſtake not, firſt by 
Mr. Mariotte, but with another View. 

Having try'd the ſame in the Year 1696, and ſeveral times fince, I find 
among others, the following Remarks, which every Body elſe may alſo 
make by the help of the little Glaſs Inſtrument invented by Dc. Muſſchenbroek, SE 
for the ſame Purpoſe, with little Charge and Trouble. 

We caus'd a little Hole a 6 to be drill'd or bored in the Plane Side V 
of a Bottle ABP Q (Tab. XXVII. Fg. 1.) and another ſomewhat bigger Eq 
at the Bottom of the ſaid Bottle at P, which laſt might be ſtopt by putting ſent 
ſomething into the Hole, and the Mouth A B was ſtopt with a Cork C DFG, Bot 
thro' which the Glaſs Tube E W was thruſt, and the Joints were ſo well LI 
cemented with Emplaſtrum de Minio, that no Air could paſs neither between in t 
the Tube and Cork, nor the Cork and the Mouth or Hole. E \ 

Then ſtopping the little Hole a b, and the Glaſs Tube E with the Finger, L\ 
we pour'd Water into the Veſſel thro* the biggeſt Hole P, with a Funne! Wa 
that had a very ſlender Noſe, till it aſcended to the Height R T, or higher or | 
than the little Hole a b, which otherwiſe requires no Bounds. + as f 

Moreover, having clos'd the Hole P with a Cork or a Plug, we thruſt 2 
little Tube ab g h acroſs in the Orifice'a b, which Tube being ſhut, or het- 
metically ſeal'd at g h, had a Horizontal Orifice at / g, as that at a 5. * 

Then ſetting the Veſſel up an end again, and topping the Orifice f g with mer 
the Finger, we fill'd the Tube E W almoſt to the Top with Water. Af. 


ter which I removed my Finger from J g, whereupon the Water ſpoutet 
ol 
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out of the ſaid Ocifice f g, and ſublided in the Tube E W; but without 


producing any other Alteration or viſible Diminution in the Height of the 


Water RT in the Veſſel, than what might be juſtly aſcribed to the Con- 
traction or Expanſion of the Air incumbent on the ſaid Water RT. 

Finally, All being at Reſt, it appear d, that as the Water in the Veſſel 
continued at RT, that in the Tube E W ſtopt at d a, at the ſame Height 
with F g, or with the Horizontal Plane dg, which paſſes thro' d u and f g. 

Whereby we perceiv'd that the Column of Air f g K, by its perpendicu- 
lar Preſſure upon the Water at / g, could keep the ſame Gated at the 
Height of du in the Tube E W, and balance an equal Column of Air 
{u H, which was incumbent upon d u, according to Seti. XLI, &c. 


Now to compare the lateral Preſſure upon a b with the perpendicular 
Preflure f g, we took the little Tube abhg out of the Hole a ö, and found 


that every Thing continued in the ſame State, and that hardly any Water 
flowed out of the ſaid Hole ab; the Water alſo in the Tube E = Fae > 
ing at the ſame Height du. 5 

For if it had fallen in the ſaid Tube, but a Hair's Breadth, down to e w, 
by reaſon of the Difference of the Air's Height at à and (which however 
was not obſervable) the ſame by making the Hole ab ſmaller, would have 
dwindled to nothing. 

XL. Suppoſing then that the Water in the Tube E W did continue at the 
ſame Height, whether the Air preſs'd downwards upon F , or a- croſs and 
ſidewiſe upon a b, without the little Tube a bg h, it was plain that the Air 
preſs'd with much the ſame Force by its Weight directly downwards and 
laterally, or ſidewiſe, when theſe preſs d Parts fg and ab were taken ſo ſmall 
that the Heights I a and I 6 differ ſo little. y 


Srcr. XXXIX. Arn Experimental Compariſon of the aforeſaid Preſſures in Was 
ter upon an equal Part. 


XLI. Bur ſince the above-mention'd Experiment does only ſhew the 
Equality of theſe Preflures in Air, to the end that the ſame may be repre- 
ſented in ſome other Fluid, as Water for Inftance, we placed the aforeſaid 
Bottle ABP Q, with and without the Tube a bg h, in a Veſlel of Water 
LMN © : So that the Water in the Veſſel was as high as L O above that 
in the Bottle, and we obſerv'd in both Caſes that the Water in the Tube 
EW, roſe and continued at yz an equal Height with that in the Veſſel 
LM, and conſequently higher than that in the Bottle R T. So that the 
Water in the Veſſel LM N O, whether preſſing perpendicularly upon f g, 
or laterally againſt ab, exerted an equal Force and Preſſure upon equal Parts, 
asf g and ab, when taken ſmall enough. | 


Sscr. XL. The Greatneſs of a Lateral Preſſure upon a Plane. 
XLII. Fx 0M whence it follows, that we may return again to our for- 


mer Thread, and to Tab. XX VI. Fig. 6. and compute what a Force of 


Preſſure a perpendiculart Part A E ſuffers laterally from the Water as high 


25 AK in the Veſſel A Q E, in Compariſon of the Force which an equal 
2Z2 2 · Part 
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Part E I, lying horizontally, undergoes from the incumbent Water AE; 83 
we muſt firſt ſuppoſe the preſs'd Parts or Planes A E and E I to con. 
_ other ſmaller Parts, or of very ſmall Points, A,B, C, D, E, F, G, H 
and I. | 
Secondly, That each of theſe Points or little Particles B, C, &c. does ſuſtain 
juſt as ſtrong an Action from the lateral Preſſure, as b and d from the 
— downwards of the viſible Heights a ö, d, &c. of their incumbent 
ater. | 
XLIII. Let us then for Conveniency ſuppoſe that A E alone does conſt 
of five equal Parts, A, B, C, D, E, and E Iof five Parts alſo, E, F, G, H, I: 
Thoꝰ we ſhould proceed more ſurely, if we ſuppoſed theſe Parts to be much 
ſmaller, and that A E as well as EI, did conſiſt of ſome Thouſands or 
Millions of the ſaid Parts; foraſmuch as then the Heights a 6, c d, &c. of the 
higheſt and loweſt Ends of theſe Parts would hardly be different, as has 
been already mentioned above. | 
We have however taken ſuch a ſmall Number as; here, it being ſo repre- 
ſented in the Figure, and becauſe, whether the Number of the Parts be great 
or little, the Iflue of the Calculation will be the ſame. 
To come to it therefore ; if it be ſuppoſed that the Height a 5 contains 
1 Pound, that of cd, 2 Pounds, e f, 3 Pounds, g 1 4 Pounds, and ſo on, if 
more Parts be taken, it has been proved before, that there is an equal Late- 
ral Preſſure upon the Point. 
A, as downwards on a, and becauſe there is no Height or Column} tb, 
of Water incumbing on a, it bears „„ 
On B as on 6b, and by reaſon of the Height a b, the ſaid b bears 1 
On C as on d, and becauſe of the Height c, it bears - - 2 
On D as on /, and becauſe of the Height df, it bears - - 3 
On E as on I, and becauſe of the Height g I, it bears - - - 4 
So that the Weight which all the Points together bear, is - - - 106, 
Furthermore : Each of the Points E, F, G, H, I, have — 
20 ib, 


bing on them a Height or Column of Water equal to g I, and 
conſequently each bears 4 tb. which being multiply d by 5, there 
being ſo many Parts ſuppos d in A E and EI, the whole EI bears 


SEC r. XLI. The Hydroftatical Law of Lateral Preſſures. 


XLIV. Fx om whence therefore reſults this Principle concerning the la- 
teral Preſſure of Fluids, namely, that the lateral Preſſure upon A E being 
in this Caſe 10 th. is the half of 20 tb. or of the Preſſure downwards, which 
the ſaid A E, if it lay horizontally at E I, level with the loweſt Point E, 
would ſuffer from its incumbent Water AEIg; ſo that in order to know 
the Water being at the Height A K, how great is the Preſſure which AE 
bears, we muſt ſet off AE horizontally on E I, which bears the Preſſure 
downwards of its incumbing Water AE Ig; and draw EI, which will rake 
in the preſſing Fluid A EI A, or the half of A E Ig. | | 

XLV. It muſt not be thought, that if the Number of Parts, of which 


AE or E Lare compos'd, were much greater than 5, it would _ the 
ropor- 
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proportion; ſince, let the Number be never ſo great, all the Numbers from 
o forwards, being continually multiply'd with the Unit, do always make up 
the half of their greateſt Number, ſo often taken, as (the o or Cypher being 
reckon'd among them) their Quantity amounts to. 

This is plain to Mathematicians, and any Body elſe may, for his Satiſ- 
faction, compute it with a greater Quantity. 


Sect, XLII, and XLIII. Two Experiments about Lateral Preſſures. 


XLVI. You may find what we have ſaid Num. XLIV, and XLV. de- 
monſtrated after another manner by Monſieur Stevin, in his Hydroſtatics ; but 
fince we, in order to render our Concluſions more certain, are wont to de- 
duce our Proofs from Experiments, we will here add the following Experi- 
ment, as we find it ſtanding upon our Notes ſome Years ago, omitting the 
whole Calculation for Brevity ſake. 

We caus'd to be made a Quadrilateral Veſſel (Tab. XX VII. Eg. 2.) che 
Height of which M K was about 26 Inches, with a ſquare Hole that could 
be ſtopp'd with a Piece of Wood HD RS of the like Dimenſions, being 
of the Breadth of a Foot at R D, and of the ſame Length at H D; which 
Piece of Wood was adapted to the Hole after ſuch a manner with a Lea- 
ther fix d to its Edges, as to prevent the Water from oozing out at the 

oints. 
This Veſſel being fill'd with Water up to BD, we knew that there was 
the Weight of a Foot of Water preſſing laterally upon the Piece of Wood 
HDRS, becauſe the Height of the Water was equal to D R, or to the 
Height of the uppermoſt Part of the ſaid Piece of Wood. 
Having then examin'd into the Force of this lateral Preſſure of the Water 
by Means of a Balance AEF, the Arms of which A E and E F were 
Rectangular at E, to which the Weight Y was ſuſpended, we found that 
this Wood being preſs'd inwards at E A by J, could reſiſt a Weight of 
en 31 and 32 Pounds; but upon adding more, it immediately burſt 
inwards. 

So that the Rule mention'd in. Se. LII. was ſufficiently verified hereby, 
ſince a Nynland Foot of that Water was about twice as heavy. 

It is to be obſerv'd, that the preſſing Part A of the Balance A E F, muſt 
be placed exactly upon the Point of the Wood A, where the Center is, or 
where the lateral Preſſure is ſtrongeſt. 

In order to do ſo, Care was taken that by the Means of the croſs Piece 
of Wood V W, the Axis E of the Balance might be thruſt up or down ; 
and we found that when the Balance preſs'd higher or lower than A, the flat 
Piece of Wood (the Water being at higheſt) yielded to a much ſmaller Weight 
or Preſſure ; which ſhew'd that the true Point was at A. | 

XLVII. We then fill'd the Veſſel quite full of Water up to G K, ſo that 
the upper Part D R of the wooden Plane DRS H, which bears the lateral 
Preſſure, was not equal to the upper Superficies of the Water, but was be- 
low it the Length of K D, or of + of a Foot, that is 8 Inches. Where- 
fore, if what is ſaid before be true, w that HK were 1 of a Foot, 2 

| 2 2 2 20 In- 
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— Inches, we ſhould have ſeen the lateral Preſſure on HDRS, reſiſt a greater 
eight. | 

Having therefore rais'd the Axis a little higher, ſo that A, the End of 
the Balance, being hereby apply'd to the Center of the Preſſure, was alſo 
higher, we found that by putting on the Weight Y of 77 Pounds, the woo- 
den Plane immediately gave way, but that the lateral Preſſure held good 


againſt 73 or 74 Pounds. 


This agreed pretty near with the foregoing Rule, as we found by compu- 


ting aſter the following Manner: 

Let Tab. XXVII. Fg. 2. be transferr'd to Fig. 3. and that the Water is 
from HS to K Z. Then H K equal to 1; or ; of a Foot is equal to P H 
(if we ſuppoſe this ſame H K to be lying horizontally) and HS is a Foot: 
So that the whole Body of Water of this Breadth, Length and Depth ; of 
a Cubical Foot; and the half of it, which preſſes laterally upon KHZS 
will be 11 of a Foot. If now we ſubſtract from thence the Water's lateral 
Preſſure upon K D R Z, to wit, xj of a Cubical Foot, it being the Half of 
; a Foot of Water (which laſt expreſſes the Magnitude of a Body, the Length 
whereof R D is 1 Foot, the Breadth m D,, and the Height K D likewiſe 
2 of a Foot) there will remain the lateral Preſſure of 3; or 4 of a Foot, or 
otherwiſe 1; of a Cubical Foot of Water, that is, (ſuppoſing ſuch a Foot of 
Water to be 63 Pounds, or ſomewhat more) of 73; Pounds againſt HDRS; 

which ſufficiently agrees with the Rule mention'd Sec. LII. 


Scr. XLIV. The Lateral Preſſure adapts itſelf to the Height, and not to the 
Breadth of WI ater. 


XLVIII. We likewiſe obſerv'd, upon placing a flat Board or Partition 
(Tab. XXVII. Eg. 2.) T ab, after ſuch a manner, that the Water, which 
before preſs'd upon D HRS, became divided, or had not above the half 
a K of its former Breadth K G, that the lateral Preſſure was not leſſen'd, 
whilſt the Water continued at its firſt Height K G. 

So that from hence alſo it appear'd, that the Powers of the lateral Preſſure 
remain the ſame, whether the Breadth of the Water be increas'd or dimi- 
niſh d; but that upon augmenting or leſſening the Height of Water, thoſe 


Powers are accordingly augmented or leſſen'd. 


Sgr. XLV. The Lateral Preſſure of Water, with Air preſſing upon the ſame. 


XLIX. But foraſmuch as in theſe Experiments of Lateral Preſſures we 
have ſuppoſed Water to be the uppermoſt Fluid, ſo that, for Inſtance, in 
the Veſſel AB C D (Tab. XXVII. Fg. 4) we are to ſuppoſe there is no 
other Fluid Matter above the Superficies of the Water A C, the following 
Difficulty ſeem'd to ariſe, namely, that the lateral Preſſure of the ſaid Wa- 
ter A C upon AB would be much greater than it is found to be by theſe 
Experiments; becauſe the Air between A C and ooo, &c. actually preſſing 
upon A B with the Weight of 30 Foot of Water (according to the Ba- 
rometer) the lateral Preſſure againſt A B would appear to be conſiderably 
encreas d. ER 


But upon the whole Matter, we ſhall ſhow by the following Calcula- 
tion, that the lateral Preſſure of Water in the Veſſel ABD C upon A B, 
is not ſo much increas'd by the Weight of the Air above A C, as that the 
Force which A B withſtands, or which ſhould preſs inwardly againſt CD 
(like rhe Weight in the foregoing Balance, Fig. 2.) could be ſenſibly aug- 
mented thereby. 

Let the Veſſel ABD C(Tab. XX VII. Fig. 4.) be fill'd with Water up 
to AC; above which let us ſuppoſe a Column of incumbing Air as high 
as oo o RO O O; we know that the ſaid Air being alſo on the other Side 
of A 4 at A, B, i, u, will preſs likewiſe againſt A B laterally from the 
Side of ui. | 
Now to find what Preſſure A B undergoes by the Water on the Side D C, 


and by the Air on the Side ni, and how much the firſt Preſſure exceeds. 


the laſt : 

Let us call the Weight of the Air gravitating upon each Point in the Plane 
u N, to wit, O, mO, EQ, Cc. by the Name of a. 

Let the Gravitation of the Water K F on the Point F be b, then L G is 
26, and MH 36, Cc. 


Let the Air-Weight of k on the Point / be c; then is Lg, 2c, mb, 
3c, &c. 


Whereupon (according to the Calculation in Sed. LI. if we do here alſo ſup- 
poſe five Points of Preflure) the Force of the ſuperior Air, and of the Wa- 
ter in AB CD, which preſs A Blaterally towards xz i, will be 5 a with 10 6. 


And on the contrary, the Force of the upper Air, and of that Air which is- 
at i B A, which preſs'd AB laterally back towards D C, will be 5 awith- 


10 c. So that theſe two Powers preſſing laterally againſt each other, being 


drawn by each other, the Force wherewith A B is preſs'd laterally towards 


x i, will be 10 b leſs 10 c. : | 
Now without the ſuperior Air, the lateral Preſſure of the Water (accor- 
ding to Sc. LI. and LII.) would be equal to 10 56 and c is equal to about 


ses part of ö, if we ſuppoſe Water to be 1000 times heavier than Air. So 


that the ſurrounding Air does only leſſen the lateral Preſſure of the Water 
„% part; which in the foregoing Experiment can make no ſenſible Altera- 
tion, and conſequently the aboveſaid Difficulty is obviated. 


Secr, XLVI. The Augmentation and Diminution of the refiſting Force of Fluids 
produces Motion, and the Force thereof. 


L. HiruterToO we have conſidered the upward and downwatd Preſſures 
of Fluids which are quieſcent or ſtagnant, either by reaſon of Powers 
really acting upon and againſt each other, or elſe by the Reſiſtance and Ob- 
ſtructions of Motion; we ſhould now naturally proceed to inquire into the 
Powers of thoſe Fluids that are in actual Motion; but foraſmuch as this 
would require a whole Book to account for it, and ſince what we pro- 
pos d to ſhew here concerning the Law of Altitude or Depth, may like wiſe 
be conceived by the Preſſure of Ragnating Fluids; we will not inlarge this 

3 Digreſ- 
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D.greſſion, which to thoſe who underſtand Hydroſtatics, may ſeem already 
much too long. 

We ſhall only obſerve further concerning the Powers preſſing upon each o- 
ther, that if in Tab. X XVII. Fig. 5. The Tube b kg is equally fill'd with Wa. 
ter up to à and f, ſince d is preſs'd upwards by ab, and downwards by 14 
the Part d will quieſce or ſtand ſtill, if the Powers ab and dF are equal; but 
if one of em be leſſen d to ed, or the other increas d to hb, d will be remo- 
ved towards that Side where the Force is ſmalleſt, or in this caſe to g; and 
even with as much Force, as the Difference of both Powers is, that a& on 
each Side upon d. This may be eaſily try'd, and wants no further Proof. 


Secr. XLVII. Fluids are moved by, or rather after taking away a Refiflance, 
and the Force thereof. | 


LI. Morro may likewiſe be produced, by removing a Reſiſtance which 
obſtructed Motion. For Inſtance, blow into a Tube at g, which is fill'd in 
both its Legs with Water up to a and , till the Water ſubſides from / to e, 
and riſes from a to h on the other Side ; then preſently ſtop the Orifice g with 
your Finger; whereupon all will ſtand ſtill, and your Finger will become the 
Impediment or Reſiſtance of Motion. This appears by removing your Finger, 
upon which the Motion will enſue. 

Now by what has been ſaid, it is obvious that whilſt the Finger continues 
upon g, and the Fluid is ſtagnant, the Part d is preſs d upwards by hb, and 
downwards by dg; and that the reſiſting Power or Finger is preſs'd upwards 
by the difference of the Powers hb and dg. So that this Reſiſtance or Finger 
being taken away, a Motion will be made towards the Side of the Reſiſtance; 
and even with that Force with which the Reſiſtance was preſs d when the 
Fluids were quieſcent, unleſs upon removing the Reſiſtance, no other actual 


Force begins to operate. 


Secr. XLVIII. Tranſſtion to Hydraulics, or ſome few Hydroftatical Examples. 


Now that Fluids do ſo exactly obſerve theſe Laws; that, Firſt, every 
thing which is deduced from thence by good and juſt Conſequences (all Cir- 
cumſtances being rightly obſerv'd) is likewiſe experimentally verify'd in the 
ſame: And, Secondly, that theſe Fluids, before they recede from this Law of 
Altitude or Depth, do moreover produce Effects, which, to ſuch as are unex- 
perienced in Hydroſtatics, appear to be ſo many Wonders, and of whoſe man- 
ner of operating, even the greateſt Mathematicians acknowledge themſelves 
ignorant, Or at leaſt uncertain, we will prove by ſome few Inſtances. 


Ster. XLIX. Calculation of the Force of a Syphon. 


LU. Tus Firſt Inſtance, that we may begin with one that is ſimple, ſhall 
be the Operation of a Syphon. 

ABCD is a Veſſel fill'd to the Brim with Water (Tab. XXVIII. Fig. 1.) 
in it there is placed a Curve Tube or Syphon E GH K, likewiſe full of Wa- 
ter, the Orifice whereof I K is for that purpoſe ſtopt with the Finger or 
otherwiſe. K 
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If now you remove your Finger from I K, every Body knows experimen- 
tally, that the Water will run out from I K to Z, riſing up in the mean while 
in that Part of the Sy phon E G, which is ſhorteſt, and coming down in the 
longeſt HK, as long as the Water in the Veſſel continues higher than the 
Mouth of the ſhorteſt Leg EF. 

Now to know from the foregoing Principles, the Force and Manner where- 
by, and whereon this Operation of the Syphon is brought about: 

Stop the Syphon again with your Finger at I K, by which means the Wa- 
ter in that, and in the Veſſel will ſtagnate. 

Suppoſe then W X to be the upper Place of the Air which preſſes here up- 
on the Water, and produce the Horizontal Plane of the Water A D, thro 


PQto RS, whereot LM, NO, PQ and RS are equal Parts; thereupon, 


according to the preceding Rules, the Part L M*will be preſs'd with the 
Weight of the Column of Air incumbing on it. 

Let us for Brevity ſake call the Preſſure of Weight thereof upon LM, a, or 
if you pleaſe 100 Pounds more or leſs; eſpecially if People be not uſed to this 


way of Letters. 
Accordingly we will expreſs the Weight of the Water-Column P QIK by 


þ or 10 Pounds, and that of the Air RS T V, being of the ſame Height, by 


gor 1 Pound. 


Now ſince LM, NO, PQ, which are all equal Parts of the ſame Hori- 


zontal Plane AQ, and all Water, and to all which we may ſuppoſe, that a 
Line or Thread may be drawn, without paſſing thro' a ſolid Body, or any 
other Fluid beſides Water. 

And ſince by the Action of the Syphon the Plane L M moves, or is preſs d 
downwards, that of NO upwards, and that of P Q again downwards, if e- 
very Thing be reduced to Reſt by ſtoping the Orifice I K, the Powers where- 
by the ſaid Planes were preſs'd up and downwards will be equal, according 
to Se, XLI, &c. and L M being preſs d downwards by the Weight of the 
Air-Column L W M, that is, by a, or by 100 Pounds, N O will be preſs d 
upwards, and P Q downwards by the ſame. 

If now we join to the Weight of this Air-Column of a or 100 Pounds, 
which Preſſes PQ downwards, the Water-Column P QIK of b or 10 Pounds, 
by which I K is likewiſe preſs'd downwards; the Force or Weight that 
preſſes I K will conſiſt of a join'd to h, or of 100 and 10 Pounds, to wit, of 
the Air and Water-Columns together. And ſo it is with this Force, that the 
Water gravitates downwards to Z. 

If now the Horizontal Plane paſſing thro' I K be extended to V, and TV 
ſuppos'd equal to IK, then will T V be preſs'd downwards by the whole 
Air-Column T VX, that is by RSX of a, or 100 Pounds (the ſame being 
equal to LMW) and by RSTV of c or 1 Pound; that is, of a and c, or 100 
and 1 Pounds together. 

Now with juſt ſo much Force (according to St. XLIII.) is the Part IK, 
or rather the Air preſſing againſt IK, or the Finger (if we do not conſider 
the Thickneſs thereof) preſs'd upwards, 90 
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So that we ſee here two Powers preſſing againſt each other on IK, or the 
Separation of the Water and Air, operating and acting againſt one ano. 
ther. | 

Of which, that rhat preſſes IK downwards, has been found already to 
conſiſt of a added to b, or 100 and 10 Pounds. And that which preſſes I K 

upwards, to be no more than of a and c, or 100 and 1 Pounds; 10 that this 
laſt, a and c, or 101 Pounds, (i. e. the ſmalleſt Sum) being ſubtracted from « 
and b, or 110 Pounds, the Remainder is bleſs c, or 10 leſs 1, that is 9 Pounds. 

And this ſhows the Force wherewith I K is preſs'd downwards more than 
upwards, and it is equal to the Weight by which the Water-Columa RQK1, 
bor 10, exceeds the Air-Column PSTV, cor 1. 

So that if you remove your Finger from I K, and ſuffer theſe two recipro- 
cally gravitating Powers to act againſt each other, it is plain that the Water 
at the Orifice of the Tube I K, is by the lately mention'd difference of Weight 
between the two Columns PQKI and RST V, that is+b leſs c, or 9 Pound 
Weight (ſuppoſing all the Numbers to be as above) preſs'd or protruded 
.downwards to Z. | 

Thus we ſee the Force wherewith a Syphon flows, deduced from the afore- 
{aid Principles, and the Fact is obvious to every one. 

But we muſt beg our Readers to take notice here, as well as to remember 
thereafter, that we do by no means pretend that theſe Numbers of 100, 1, 
10, Oc. are the juſt Proportions of the Weight of Water and Air; but that 
we only mean thereby to ſhow that a Column of Water is much heavier than 
a like Column of Air, and to conſult the Eaſe of thoſe who are not accuſtom'd 
to Letters in Calculations. 


Ster. LI. Of a Fountain that Spouts or Springs higher than the Water that ſup- 
plies it. 

LIII. LE r us now propoſe an Inſtance that is a little more compounded 
than the former. 

How to make a Fountain whoſe Stream riſes much higher than the Water above in 
the Ciſtern, which cauſes it to ſpring out without the Application of any Force Pumps, 
Bellows, or other Inſtruments, and without any other Means whatever, ſaving the 
Gravity or Weight of the Warer itſelf. 

This may be done after the following manner: 


ABCD (Tab. XX VIII. Fg. 2.) is an open Ciſtern, from which an open 


Tube NR is carried downwards thro' the Covering E H of another Ciſtern 
EF GH, ſhut ſo cloſe that no Air can get in, paſſes down to R, almoſt to 
the Bottom of the Ciſtern FG. 

From the upper Part of this loweſt Ciſtern E H, there riſes a ſecond Tube 
ST, paſſing on almoſt as high as T D, or the Lid of a ſecond Ciſtern DCK1, 
- which is likewiſe cloſed ; and from thence there is again derived a third Tube 
to LMO, which is ſtopt with a Cock that has a large Orifice at MO. 

Moreover, in the Ciſtern DCK TI, there is a Hole at P, which can be o- 
pen'd and ſhut by another Cock or Stopper, - 
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I 

To ſet this Machine to Work: owls ry 5 5 5 

pour in Water at the Orifice P into the Ciſtern DC KI, till the Tube 
L 2 QO be full, ſhut the Cock M O, continuing to pour in Water at P, 
til the Water riſes in the ſaid Ciſtern to the Height T I, or level with the 
Mouth of the Tube T. : 

Then ſhut the Cock P, and pour Water into the Ciſtern A BCD till it 
riſes to the Height 2 T. This is not indeed abſolutely neceſſary here, but is 
preſcrib'd, to the end, that by taking the ſame Height of Water in both the 
upper Ciſterns, the Calculation may be the more ſimple, aud conſequently 
more intelligible to unexperienced Perſons. 

This being done, and every Thing at Reſt, upon opening the Cock MO, 
you will ſee the Stream of Water riling up to V, thro' the middle Orifice 
of the flat Plate 5 6, or atleaſt to a very conſiderable Height above the 
uppermoſt Superficies 2 T of the Water which is in the Ciſterns AB C D 
and DC K I, and which preſſes up the Stream 6 V. | 

It muſt be here obſerv'd, that foraſmuch as the Water of the upper Ci- 
ſtern AB CD deſcends into the lower E F G H during the Play of the 
Fountain, there mult be a Hole in the latter from whence the Water may be 


diſcharged ; which being done, it muſt be ſtopt again, it you would play 


the Fountain again. 

Or otherwiſe (which I find moſt convenient in mine) you may place 
a little Pump at 2 thro' the Tube NR, down to the Bottom F G, and 
then pump the Water out of the lower Ciſtern E F GH thro' N, the Cock 
being open'd in the Ciſtern DC Kl. 

To know then with what Force the Stream riſes from the Cock N O, or 
the Orifice 5 6: | 

Let the ſaid Cock be turn'd or ſhut again, whereupon the upper Ciſterns 
and Tubes being fill'd with Water, all will be ſtill ; and let it be ſuppos'd 
(that we may not repeat the ſame) that all the Tubes as well the real ones 
NR, TS, L Z, as the imaginary ones 2, X 4, and 4 5, are of the ſame Width. 
Tho! this likewiſe is only requir'd for Calculation fake, ſince we may other- 
wiſe aſe for this Purpoſe, ſuch a Part only of a larger Tube as is equal to the 
Width of a ſmaller. 

Let then WX be the uppermoſt Plane of the external Air; and let that 
of the Water T Y be continued to 4. Conſequently, as we have ſhewn be- 
fore, the Part 2 of the Superficies of the Water in the upper Ciſtern A BCD, 
will be preſs d downwards by the Column of Air W 2. 

Let us again call the Weight of the ſaid Column a, or ooo Pounds. 

After the ſame manner we will term the Weight of the Water-Column 
R 2, b, or 100 Pounds; as alſo that of the Air-Column T 3, c or 10 
Pounds too: The ſecond Water-Column Y Z ſhall be expreſs'd by d, or 80 
Pounds, and the ſecond Air-Column 4 M by e, or 8 Pounds. | 

To proceed then : 

The Part R of the Horizontal Plane R 3 is preſs'd downwards under the 


Tube N R by the Weight of the Air-Column W 2, or a, otherwiſe 1000 


Aaaa Pounds 
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Pounds jointly with that of the Water-Column 2 R, or otherwiſe 3, or 100 
Pounds; and conſequently by u and b together, or by 1100 Pounds. 

But all Things being quieſcent, we know, according to the foregoi 
Se63. XLIII. that with the ſame Force as R is preſs'd downwards, the — 
Part 3 is preſs d upwards ; ſo that the Force which drives the Part 3 up- 
wards, is likewiſe equal to # added to b, or 1100 Pounds together. 

Now the Air- Column T 3, nam'd c, and ſuppos'd to be 10 Pounds, does 
alſo gravitate with the ſame Force upon 3 downwards. Wherefore Sub. 
tracting this downward-preſſing Weight c, or 1a Pounds, from the Force 
that preſſes 3 upwards, or from à and b, that is 1100 Pounds, the Force 
with which the whole Air-Column T 3, and conſequently alſo its Superſi- 
cies T, by the Difference of both theſe acting Powers is moved upwards 
does reſult from thence. And the ſame muſt be expreſs'd by a and 4 roge- 
ther, leſs c; or by 1100 leſs 10, that is by 1090 Pounds. 

Again, ſince T' is a Part of the Air's lowermoſt Horizontal Plane T 
which Air preſſes upon the Water in this Ciſtern DCKI, and fince 1 an 
an equal Part of the ſaid lowermoſt Horizontal Plane, it follows according 
ro the above-mention'd Laws of Hydroſtatics, that ! is preſs'd with az 
much Force downwards as T upwards ; ſo that Y is preſs'd downwards 
with F. Force equal to the ſaid a and 6 together, leſs c, or with 1099 
Pounds. 8 

To which if we here add the Weight of the ſecond Water - Column Y Z, 
that is, of d, or 80 Pounds, the Part Z 9 will be preſs'd more ftrongly 
downwards with this Weight than the Part Y; and conſequently the Weight 
which preſſes Z 9 downwards, will be equal to a, i, and d together lefs c, or 
1900, 100, and 80 together, leſs 10; that is, 1170 Pounds. 

And ſince Z 9 and M O are equal Parts of the Horizontal Plane Z O, 
MO, prefs'd with the fame Force upwards : 

If now the Cock at M,O had no confiderable Thickneſs, and yet hinder'd 
the Water from ſpringing our, it would appear that MO were preſs'd 
downwards with the Force of the whole Air-Column M X, that is of X 4, 
a, or 1600 Pounds (tor this is equal to W 2) and 4 M, e or 8 Pounds, that 
is, taking in all together, M O is preſs'd downwards by a and e together, 
or 1008 Pounds. 

And it has been ſhewn before, that it is preſs'd upwards by a, b, and d to- 
gether leſs c, or by 1170 Pounds. 

Wherefore, if we ſuffer theſe up and downward preſſing Powers to ope- 
rate on each other, as they do, when the Cock is open'dat M ©; it is 
plain that the Water which preſſes npwards at MO being ſtrongeſt, will 
over-balance the oppoſite Power that preſſes the ſaid M O downwards, 
and be driven upwards by the difference of the Powers acting againſt each 
other. | | 

This Difference is found by Subtracting the ſmalleſt downwards preſſing 
Force a and e together, or 1008 Pounds, from the greateſt a, b, and d, toge- 
ther leſs e, or 1170 Pounds. 


. 80 
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go that the Difference, or the Force, wherewiththe Water aſcends at MO 
is equal to þ and d, leſs c and leſs e, orto 162 Pounds. ? 

Oc to expreſs the fame by Words that may be apply'd to the Fountain, 
and to take thefe Things for the Letters which they denote : The Water 
will be protruded out of the Cock M O, with a Force equal tothe Weight 
of both the Water Columns 2 R and Y Z, Subtracting the Gravity of the 
two Air-Columns T 3 and 4 M. | 

Now ſince the Weight ot the Air with reſpect to that of Water, is as 
1166, it may be omitted in this Calculation, as making no conſiderable Al- 
teration therein. And we may advance, without committing any Miſtake 
worth Notice, that this Fountain ſpouts with as much Force, as if the gra- 
vitating Water in the Ciſtern had the Height of both the Water-Columns 
>Rand Y Z, that is, of 6 and d placed one upon the other. 

So that from hence it is eaſie to infer, why the Stream M V ſprings much 
higher than the higheſt Water A 2 in the Ciſtern, ſince the Height thereof 
alone is equal to that of a Water-Column 2 R in this Contrivance of a Foun- 
rain. And that Experience agrees with theſe Propoſitions, every Body that 
pleaſes to try, will tind as well as we. 


rer. LII. Of a Fountain of Hero, ere whereof is longer than the Fun · 
tain high. 


LIV. So u Years ago, I caus'd to be made another kind of a Table- 
Fountain, of the Nature of that of Hero Alexandrinus ; but with this Diffe- 
rence, that whereas in that of Hero it is not poſſible to make the Stream 
that ſpouts out to attain to the Height equal to that of the Fall of the 
Water, or of the Fountain itſelf; yet in mine, notwithſtanding the Height 
of the Machine, was no more than 3, Foot, the Tet roſe ſtrongly five Foot 
higher than the Water in the upper Ciſtern. | 

The Structure is thus: G A FH (Tab. XX VIII. Eg. 3) is the uppermoſt 
Ciſtern, being open, and having under it two ſmaller, and every where 
Air-tight Ciſterns A BCD, and DCEF; each of theſe has an Orifice or 
Hole, one at M, t'other at N, and both of em may be render'd alſo Air- 
tight, by ſtopping them with a Cork covered with a wet Bladder, or a 
Cock. There are likewiſe two cloſe Ciſterns below, S T RP and PR 20. 
From the Bottom A F of the uppermoſt Ciſtern G A F H, there paſſes a 
Tube K I downwards almoſt to the Bottom R T of the Ciſtern P R ST; 
but in ſuch a manner that the ſame, or whatever it contains, has no Com- 
munication with the Ciſtern DCE F, through which it paſſes. And from 
zinPS, there is carried a Tube 3 L upwards, juſt below the uppermoſt 
Plane D F of the Ciſtern DCEF ; from the Bottom of which C E, there 
deſcends again at 9 a Tube at 95, terminating in the other CiteraOOPR 
very near the Bottom of it QR. And this ſame Ciſtern Q O P R ſends 
again a Tube 4 Z upwards, which beginning at 4 is carried on to Z ex- 
aaly, under the uppermoſt Plane A D of the Ciſtern AB C D. Laſtly, At 
AD there is a Tube p r cloſe ſolder'd at 5 6, which riſes to x b only, or z 

Aaaaz very 


—— FEE: — 
—— — 
= 2 oo - = 
-S=2- - "— 


— Ou OO. es — 


— 
— 
— 
— — 


3 — —— 


518 The Religious Philoſopher. 


very little higher than the Plane A D; and paſſes downwards to P, or nearer 
to the Bottom BC. . 

On the Top of this laſt Tube, we fix'd another r 8, which at WS was 
covered with a flat Plate, having a ſmall round Hole in the Middle of it 
thro* which the Stream was to paſs, and we clos'd it at the Joint y with 
Emplaſir. de Minio, ſo that it was impervious either to Water or Air. 

Now to ſet this Machine to Work: 

We inverted or turn'd it upſide down, ſo that the Ciſtern G A F H was 
undermoſt, and having fill'd both the Ciſterns AB C D and DCEF, with 
Water at the Orifices M and N, we ſtopt the ſaid Orifices very cloſe with 
a Cork and Bladder, putting a Finger in the mean time upon the Hole in the 
little Plate W 8, to the end that the Water pour'd in at M, or ſo much 
of it as was above p, might not run out. | 

Then ſuddenly placing the whole Machine in its former State, ſo as that 
the Ciſtern G AF H was again uppermoſt ; we pour'd without delay ſome 
Water that was at hand in the Lad Ciſtern; whereupon, preſently after- 
wards, we ſaw a Stream 8 7 riſing out of the Tube r 8 thro' the little Hole, 
which Stream, when meaſur'd, was much longer than the Height of the 
whole Machine, as has been already ſaid. 

It will not be neceſſary to give an Account here, how the Water ſubſiding, 
or finking from G A F H through the Tube K I preſſes the Air out of the 
Ciſtern PR S T through the Tube 3 L upwards, which finding no room 
any where but by preſſing downwards the Water in the Ciſtern D CE E, and 
and in the Tube I, protrudes the ſaid Water towards the Ciſtern OQRP 
with a much greater Force than that of its own or ſingle Gravity. At which 
Place the Water likewiſe aſcending, the Air is protruded with the ſame 
Force from O QRP ͤthro' 4 Z to the Ciſtern A B C D, which (without 
counting the Air in the Tubes Lg and Z v, becauſe of its Levity and ſmall 
Reſiſtance) cauſes · the Water to ſpring out of the Tube p 8; after - this 
manner with almoſt the Force of both the Weights of the Water-Columns 
YhandKI. In the ſame manner we may deduce the Operations of the 
foregoing Fountains, Syphons, and others, whereby, without a Calculation, 
we may alſo form a general Idea of their Properties. I thought it ſuffici- 
ent to give my Readers one only Inſtance here, it not being my Deſign to 
write an entire Syſtem of Hydroſtatics. They who would impute the 
Force wherewith the Water iſſues out of the Fountain exactly, may do it 
after the Method of the aforemention'd Examples. 

But before I proceed any further, I muſt add, that this Machine may be 
form'd after a much more convenient manner, ſo as that one need not in- 
vert, nor yet ſtop the little Hole of the Column W 8 with the Finger, oc 
any thing elſe ; this may be done by Stop-Cocks in other Places, and by ma- 
king the Orifices M N aboveat AF, as is known to every Body that has 
any Skill in theſe and other kinds of Water-Works. Yet I have rather choſe 
to expreſs it in the preſent manner, becauſe ir is that in which I made the 
Experiment, and in a Place where we could form this whole Structure of no 


other Metal than Tin, nor could have the Aſſiſtance of ſuch Workmen 35 
a are 
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are neceſſary in ſuch Matters. Whereas the other Fountain was prepar'd by 

a Perſon of good Judgment, and who was well inſtructed concerning the 

Frame and Make thereof. 7 

Nor will it be difficult to one that rightly underſtands this, and the fore- 

going Diſpoſition of a Fountain, to cauſe a Stream of Water to riſe up to a 
given Height by a requiſite Multiplication of Ciſterns and Tubes, the Height 
of the Deſcent of Water being likewiſe given. It is certain at leaſt, that all 
this may be deduced by Argumentation, and confirmed by Experience. 


Setcr. LIII. The Motion of Water in a Curve Tube, 


LV. In the laſt Place we ſhall add ſomething, which, tho' of little Im- 
portance, yet at firſt Sight has appear'd wondertul even to ſome Mathema- 
ticians themſelves, to whom we have ſeveral times communicated it; and 
which ſerves to confirm the foregoing Laws after a ſtrong manner. 

Y mn L is a Ciſtern or broad Veſſel (Tab. XX VIII, Eg. 4.) fill'd with 
Water up to the Brim; PO NM is a Cylindrical Glaſs, with the Bottom 
P O upwards, and the Mouth M N juſt under the Surface of the Water in- 
the Ciſtern, and containing before it was inverted, ſome Water in it, which 
(the Mouth of the Glaſs being thus turn'd downwards,) continued ſuſpended. 
therein at the Height Q R. 

Moreover, LB Vis a Curve Tube, both Legs of which being fill'd with 
Water to the ſame Height Land er, I put my Mouth to the Orifice V, and 
blow'd it back from r to A, thereby cauſing it to run out at L. 

The Water by this means being contain'd between L and A, to prevent. 
its (ubſiding at L, and riſing at A; I preſently ſtopt the Orifice V- with my- 
Finger, whereby the Water remain'd ſo much lower at A than at L. 

Then I put the ſaid Tube LB A under the Glaſs MN OP, ſo that a 
Column T L of Water, (and the Glaſs being not quite full) a Column alſo 
of Air u T was above the Orifice L. 

Thus the Water being at unequal Heights in the Tube, under the Glaſs, . 
and in the Ciſtern ; (foraſmuch as that in the Leg of the Tube LB, was 
not only the entire Length S Lor Ar higher than in the other Arm V; 
and beſides the Water-Column T L preſs'd yet more upon the Orifice L, 
without counting all the Air T 2, ) who could at firſt Sight, unleſs + he were 
well vers'd in Hydroſtatics, imagine otherwiſe, than that by the greater - 
Height of Water, at S L, or rather at S T, the water would. be forced up- 
wards at A, when the Finger was remov'd from V. 

And yet we find by Experience, that inſtead of A riſing tor, the Water. 
will ſubſide from A to F, as ſoon as ever the Finger is taken from V. 

To diſcover therefore the Reaſon of this Phænomenon, ſo ſurprizing to 
ſome People, nothing more is neceſſary than to trace the ſame back to the 
before-eſtabliſh'd Laus of Fluids, when you have again blown the Water 
down to A, and ſtopp'd the Orifice V, and reduced all to its former 
State. | 

Letus then again ſuppoſe WX to be the upper Superficies, and A E 
an Horizontal Line drawn parallel to Y Z. Now let the Air-Column W E, 
cqua: - 
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equal to X A (the Finger being remov'd from V) be each call'd a, and 
the little Water-Colamn A F be call'd “; and the little Air-Column GE 
of the ſame Height with A F, bec; each of the . Water-Columns HH 2 and 
D FT be d; and the little equal Air-Columns + g and u T be e. Whereby 
according to the foregoing Method, the Force may be computed with 
7 * the little, Water - Column A F is preſs d down to F, or to the Depth 
12. 

But this may be likewiſe more briefly done after the following manner: 
The Part G is preſs'd by the Air · Colt mus W E and E G, or by a and e; 
but (according to Set. XLIII.) the Part F lying in the ſame Hor 'zontal 
Plane Y Z, is preſs'd upwards with the ſame Force a and c, wien upon 
ſlopping the Orifice V with the Finger, all is full ; foraſmuch as there can 
be drawn a Thread from G to F, without paſſing thro' any other Solid 
or Fluid Matter: Eut if now you remove the Finger from V, the Part will 
be preſs'd down by the Air-Column-X A a, and the little Water-Column 
AF 6b; ſo that the Force which pteſſes F upwards, is a added to c, that 
which preſſes the ſame downwards is a added to b. 

No fince b is Water, and c Air, the downward preſſing Force upon F, 
or a added to b, is greater than the Force preſſing upward expreſs'd by 4 
and c; and conſequently the Part F is preſs'd downwards by the Difference 
of this Force, or by the Force of Gravity wherewith the little Water- 
Column extends the equal Air-Column E G, that is by & leſs c. 

From whence it appears, that whilſt A F or b is Water, and heavier than 
GE or c, which is Air, the Part F, and conſequently the Column A F, 
will be preſs'd or move downwards, and never ceaſe till A ſubſides to E, and 
the Column A F becomes Air likewiſe. 

And then the Difference of A F and GE, or bleſs c will be nothing, and 
the Force pteſſiug up and downwards upon F, equal; for which Reaſon 
the Water in the Tube V h will not be higher than at F, or equal to Y Z, 
wher all is quieſcent by its Weight only. And the ſame is conformable to 
Experience. 

We might here ſubjoin the Demonſtration, that if L, tl e Orifice of the 
Tube LB V, food out at any Height above the Water Q R in the Air 
P QO R, the Water would not ſubſide ſo low as P or Y Z, but that it 
would remain and reſt proportionably as much higher above ForY Z, as L 
ſhould be above QR. 

cannot forbear ſhe wing here, how. neceſſary the laſt Obſervation made 
(Fett. XLIII) is in this Calculation; to wit, that ſince the Orifice L, of 
the Tube LB V, being under the Water at QR, a Thread can be drawn 
from & to F, that paſſes thro* no other fluid Matter than this Water; we 
may preſently diſcover after a much ſhorter manner the Preſſure upwards of 
F, by the Preſſure downwards of G. 

Bur when the Month L of the Tube L B V happens to be above the Wa- 
ter Q R, in the Air P O R, we ſhall find that the Thread which wc would 
have drawn from G to F, muſt firſt paſs thro' the Air PQ R O out of the 


Water to the Oritice L, before it reackes F ; for which Reaſon the aforeſaid 
3 | ſhort 
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ſhort or abridg'd Computation can't be made true, ſince, for this Reaſon, F 
and G will nor be preſs'd with equal Force upwards and downwards, the Fin- 
ger being upon V, tho' they be equal Parts of the ſame Horizontal Plane. 
This will appear clearly to every one that ſhall compute it after the manner 
of thoſe Examples mention'd, Std. LX, and LXI. 
But this may ſuffice to give a ſhort experimental Example of theſe Laws of 
Hydroftatics. 8 ; 
This Experiment may be made with little Trouble or Charge, if you put 
a Curve Glaſs Tube in an Ounce Viol almoſt full of Water, adapted to the 
Mouth of the Viol, that no Water can run out of it when inverted or turn'd 


upſide down. 


Szcr, LIV, LV, LVI. An Hydreftatical Paradox ſbeum by two Experiments. 


LVI. Now that theſe many thouſand Parts of which Fluids conſiſt, how 
ignorant foever of what they are doing, obferve ſo accurately theſe Laws of 
Height, that before they depart from them, they produce Effects incredible to 
many Perſons, will appear from what follows. 


Let (Tab. XX VI. Fig. 5.) DC be a round ſtreight Tube, of as great a 


Length and Breadth as you pleaſe, in which two other Tubes A C and BC 
do open, or even as many more Tubes as the Circumference of the firſt Tube 
DC will eontain, and theſe alſo may be as large as you will; but for the ſake 


of Plainneſs, we will ſuppoſe there to be no more than three, and of equal 


Bigneſs. 


hen fill all theſe Tubes with Water to an equal Height, which, upon open- 


ing the Cocks G, E, F, will preſs upon the Baſe C of a Veſſel of Communi- 


cation CT H, fitted to the Cocks and Tubes; and upon removing that Baſe - 


or Bottom, would run out thro' C. 

Now according to the ſoregoing Laws, it is obvious to all that underſtand 
Hyareftatics, that if all the Cocks, G, E, F, be ſhut, and upon opening any one 
of them, the Water contain'd in each of theſe Tubes ſeverally, will preſs on 
the Bottom C with the ſame Weight; and that therefore if the Water in DC 
only (ſuppoſing the Cock open, ànd G and F ſhut) preſſes on the Bottom C 


with the Weight of 100 Pounds, the Water in the Tube A C only (the Cock | 


G being open, and E F ſhut) will preſs the Bottom C with the ſame Weight 
of 100 Pounds; and ſo likewiſe will the Water in the Tube BC. 

Now fince the Water in each of theſe Tubes does alone, and without the 
Weight of the other two, preſs upon the Baſe C with 100 Pounds; let one 
who has never ſeen theſe Hydreftatical Experiments, nor heard of em, ask 
himſelf with what, or how much Weight all the Water in the three Tubes 
Tubes acting jointly, and the three Cocks being open, will preſs upon the 
Baſe C; and let him tell us, whether he does not find himſelf at firſt diſpos'd 
to anſwer (as I have known many learned and ingenious Men do) that ſince 


the Water in each fingle Tube preſſes upon C with 100 Pounds, all three of / 


em operating together, will preſs with thrice the Weight, excepting the 
litle Water at T HF E G, which lies between the Cocks and the Bottom pe.” 
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and always remains the ſame; which however, if the Tubes be taken long 
enough, makes no remarkable Dittcrence. 8 

But in caſe we ſhould tell him; Firſt, That far from anſwering rightly, he 
has quite miſtaken the Matter; and that altho the Water in each of theſe 
Tubes does lingly preſs upon the Bottom C with the full Weight of 100 
Pounds; yet when all three of em act upon the ſaid C rogether, the Preſſure 
is no more than of 100 Pounds, even though the Tubes were larger, and 
more numerous, and conſequently contain'd in them a greater Weight of Wa— 
ter; for Inſtance, if each Tube like N.BF were of the Size and Figure of 
NF R, or any other; provided only that the Water in each of the Tubes 
ſhould continue at the ſame Perpendicular Height D H, or RS, and the Baſe 
which bears the Preſſure, of the ſame Extent. : 

And, Secondly, that the ſame happen'd by virtue of the aforemention'd Hy- 
.droſtatical Law, that no Part, as T H, of an Horizontal Plane T8, does ever 
bear a greater Burden than the Weight of the Column of Altitude, which 
has TH tor its Baſis, and D H or RS for its perpendicular Height: He will 
ſee indeed that this is a juſt Conſequence of this Law ; but undoubtedly alſo 
confeſs, that the manner after which the Water muſt be diſpos'd in theſe three 
or more Tubes, ſo as not to gravitate more with a triple or greater Quantity 
of Water, than with one third thereof, unknown to him. 

The rather, ſince he ſees that ſuch Preſſure is perform'd not by a Fluid 
actually put in Motion, but by a quieſcent one. 

LVII. And to the end, that they who read this, ſhould not doubt of the 
Truth of the Experiment, which, unleſs they were thoroughly vers'd in H- 
.droftatics, they could hardly avoid, let them picaſe to compare the following 
Experiments therewith, which are only made to ſupport the Truth of the for- 
mer againſt thoſe who queſtion it. I find them thus deſcrib'd among the Ex- 
periments which I roted ſome Years ſince on my Journal, 

I caus'd a Machine to be made after the following manner: MNQR 
(Tab. XXVIII. Fig. 6.) is a Tin Tube having a Cock at K, which can top 
and open the Communication between the upper and lower Part of the Tube. 
From this Tube at 8, there riſes another oblique one T S, growing wider and 
wider to the Top OTP, after the manner of a Funnel, having likewiſe a 
Cock at L, which can open and ſhut a Paſſage between the Flu:d that is a- 
bove and that below it; at the end of this Tin Tube at QR, there is ano- 
ther Glaſs one QR GH ſtuck into the former, and both cemented with Enyl. 
Diachylon. | 

Then I took a large Cylindrical Glaſs AEFB, and fill'd it up to CD 
with a ſtrong Pickle, and binding the Tin Tube together with the Glaſs one, 
faſt to a tranſverſal Piece of Wood X V ; being empty, I let them down into 
the Pickle to a certain Depth. 

Whereupon f ouring gently ſome Oil of Turpentine into the Funnel and Tube 
(both Cocks being open) after that a part of ran it out at G H, and produced 
a Cream of floating Oil upon the Pickle at ABCD, we found that the ſaid 
Oil being lighter, and conſequently kept up by the Weight of the Pickle, at 
MNOP, for Inſtance, or at leaſt much above the Superficies of the Pickle, 
remain'd in that Condition in the ſaid Funnel and Tube. Having 
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Having then ſtay d till an was petfeRly till, we obſerv'd a Drop of OH 
hanging below at the Bottom of the Glaſs Tube G H, which immediately, 
upon pouring ſome little Quantity of Oil into the Funnel at O, or the Tube 
at N, by ſuch a ſmall Acceſſion of Preſſure fell off from G H, and emerged 
in the Pickle. After which (the Piece of Wood VX being ty d very 
cloſe to the Glaſs Veſſel, that it might not ſtir) when another Drop of Oil 
was hanging at G H, we ſoftly turnd both the Cocks at K and L, and made 
them faſt; and then found that whether one or both of em wete open d, 
the Preſſure was not ſo much alter'd, as to cauſe this ſuſpended Drop of 
Oil to fall off, tho' we had ſeen before, that it always fo happened by the 
Addition of a ſmall Weight, which was not to be compat d to that of the 
Oil in the Funnel. | 8 
From whence (not to recapitulate all the Conſequences deducible fromthe 
many Hydroſtatical Laws which we have before laid down and ptoved) it 
appeat'd, that the Preſſure of the Oil in the Tube N H, was neither in- 
cteas d nor diminiſh'd ; whether it was that the Preſſure of Al the Oil whi 
was in the Funnel S P O, acted and rr downwards, or whether it was 
hinder'd from doing ſo by the Cock L. | . 
LVIII. For the ſame Purpoſe we join'd a Curve Tin Tube DE F, Fig. x 
to the preceeding Inſtrument B C D, and ſticking into it a Glaſs Tube "a 
clos'd em together as before at D and F. Then the Cocks 8 open, we 
pour'd common Water into the Funnel C, till it roſe to the ſame Height ABC 
in the ſaid Funnel, and both the Tubes A and B: And moreover, havits 
opened and ſhut each of the Cocks K and L, and afterwards both together, 
we could not obſerve the leaſt ſinking or riſing at A; ſo that it alſo appear d 
from hence, that the Preſſure of the Water i the Tube B D, wheteby the 
Watet in E F was ſuſtain'd at the Height A, and did neither incredſe nor 
diminiſh, but continued entirely unaltetable, whether the Warer in the Fun- 
nel gravitated on it downwards or not, | 5 aig 
From both which Experiments, what is ſaid above in &. XLIV. ſeems 
to be ſufficiently confirm'd, as ſtrange as it may otherwiſe appear to any 
4 at the firſt Sight, altho* it be obvious enough to ſuch as underſtand M- 
roftatics. | ol, e OTIS. co ©: 3-20 


Secr. LVII. and LVIII. Another Hydroſtatical Paradox confirm d alſo by ak 
| Experiment. NT 
LIX. Axor HER Inſtance concerning which, even the greateſt, Mathe: 
maticians freely own their Ignorance (or atleaſt their Uncertaigty) as far as 
relates to the Manner of the Water's working ; we will here offer, hot ac⸗ 
cording to the little Meaſure or the Inſtruments wherewith we perform d it, 
bu as * the former, ſo as to render it more intelligible, and to make Aytearer 
mpreinon. | 7 | | 11} @11 # 
Let ABL M (Tab. XXIX. Eg. 1.) be a Veſſel repreſented here in its 
Profile or Section; and for the ſake of Perſpicuity, ſuppos d exactly en 
and the Dimenſions of its Length and Bteadth to be 12 Foot: This Veſel 
muſt likewiſe be ſuppoſed to be Wn with a flat Horizontal CO 
b a 5 


: 
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A B, of the ſame Breadth, having at V R a leſſer ſquare Orifice, in Length 
and Breadth 2 Inches, or ; of a Foot, from whence there riſes a ſquare per- 

endicular Tube KR SV, of the ſame Bore as the little Hole V R, but its 
Height R of 36 Foot; let the Height of the Veſſel W A be eight Inches 
or ; of 2 Foot. 

Below, at WZ, the Ciſtern AB W is quite open, but there is a looſe 
wooden Bottom Frame lying upon the Brim of the Ciſtern MN, LO, 
tolerably ſtrong and inflexible, and ſo placed, that when the Water is at any 
Height, nothing can paſs between the Frame and the ſaid Bottom. We had 
put under a much ſmaller Bottom, which we had uſed for this Purpoſe, a 
thick wet Piece of Leather, which lay upon the Points of the upwards bent 
Tin Brim O and N, and was kept there by the Gravitation of the Water 
upon the wooden Brim being preſs d downwards, kept the Water intirely in 
the Ciſtern. | 
There was beſides, a Ring faſten'd at E in this Bottom, from which a 
Sting paſſing thro* the ſquare Tube, was ty d abore at E, to one end of the 
Balance HG F; ſo that by drawing the ſaid String FE upwards, the ſaid 
Bottom W Z could be rais'd up at the ſame time. 

Then pouring Water into the Ciſtern A BZ W, up to the Brim A g, it is 
plain that the Length and Breadth of the ſaid Ciſtern being 12 Foot, the 
Area thereof will contain 144 Foot, which being multiply'd by the Height 
AB or; of a Foot, or 8 Inches, the ſolid Contents of this Ciſtern, or of 
the Water in it, will give 96 Cubical Feet, weighing (if you allow 63 Pounds 
to a cubical Foot of Water) 6048 Pounds, 

Wherefore the Weight I, equal to ſo many Pounds, being put into the 
Scales ſuſpended at H, the ſame (if you except the Weight of the Bottom 
W, and the Frict ion beſides) will equiponderate the Water in the Ciſlern 
AB WZ] and if it were but little more augmented, it would be able to 
raiſe the Bottom W Z with all its Water A B, tho” neither the Cover or Lid 
A B, nor the Tube R Q S V, were over the fame. And this whole Matter 
is obvious to every Body, 

But if we proceed farther, and do alſo fill the ſaid Tube with Water, 
which Tube being 2 Inches or; of a Foot wide, and 36 Foot in Length, 
it will exactly contain a cubical Foot, or 63 Pounds of Water, according to 
the foregoing Suppoſition. 

This being done, ſince the looſe Bottom W Z, may be here conſider'd as 
a Scale ſuſpended to the Balance F H at E, upon which the Water in the 
Ciſtern A Z, and in the Tube QR, weighs againſt the Weight put into the 
other Scale ſuſpended at H; let any one that has not nicely obſerv'd theſe 
Singularities in Hydreſtatics, or been converſant in theſe Matters, I (ay, let 
ſach a Man retire, and ſeriouſly refte& with himfelf, that, foruſmuch as the 
Weight 1 is in Equikbrio with the Water in the Ciſtern AB W Z (excluſive 
of the Cover A B, and the Tube RQ); and ſince the whole Tube QR 
does alone contain a cubical Fcot, or 63 Pounds, of Water; whether he 
might not ſafely enough conclude, that the Weight I, being augmented by 
another Weigh: W. weighing conſiderably more than the ſaid cubical * 
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of Water; for Inſtarce, by adding too, yea even 1000 Pounds thereto, tlie 
looſe Bottom W Z, or the other Scale with Water upon it, might be very 
eaſily railed up; the rather fince the ſame is found to hold true in all ſolid 
Bodies, and even in the Water itſclf, if turn'd into Ice, provided it were 
not frozen to the Sides of the Ciſtetn or Tube; as is affirm'd by Monſieur 
Varignon, in the Ac. Lipſ. 1692. p. 365. PT ©: ; a 

But he that has read and conſider'd the above-ſhewn Laws of Hydiofta-- 
tics, will ſee, (SefF. NNX VIII.) that in the Horizontal Water-Plane A B, 
juſt below the Cover of the Ciſtern A B, the Plane VR is preſs'd by a cu- 
bical Foot of Water, or 63 Pounds; for which Reaſon every cqual Part Re, 
ef, and Vm, m n, of the ſaid Horizontal Plane, according to the ſaid Law, 
( XXXVIII.) the Water being quieſcegt in the Tube and Ciſtern, will 
be preſs'd downwards equally in all its Parts; ſo that therefore this one 
Foot of Water, or 63 Pounds, in the Tube QR, does equally gravitate 
on the looſe Bottom W Z, as all that Quantity of Water that would enter 
into the Cavity AB TP, in caſe the Ciſtern A WZ B were. a perpendicular 
2 8 of 36 Foot in Depth or Height, and 12 Foot in Length and 
Breadth. | 

Now we may diſcover the Weight which this Water would amount to, 
b; multiplying firlt the Breadth and Length of the Ciſtern, or 12 Foot, by 
each other, whereby the Area or Baſe will contain 144 ſquare Feet. This 
being again multiply'd by the Height QR, or 36 Feet, makes the ſolid Con- 
tents of the Veſſel ABT P, 5184 cubical Feet; each of which being again 
ſuppos'd 63 Poands, the whole Maſs of Water will weigh 326592 Pounds: 
With which Weight the looſe Bottom WZ is burden'd and preſs'd down- 
wards by the little Water in the Tube QR. 

Wherefore, far from raiſing the Bottom WZ, by adding another Weight 
W (of 100 or 1000 Pounds either) to the Weight I in the Scale hanging at 
H, there wou'd be requir'd a Weight of above 326000 Pounds, only to 
equiponderate, or rather to put in Motion the 63 Pounds of Water thus diſ- 
pos'd in the Tube QR. 

And let no Body doubt of the Truth of what has been advanced, provi- 
ded the Ciſtern be every where ſtrong enough to withſtand this terrible Preſ- 
ſure, The Matter is well known to all the Moderns skill'd in Hydroſta- 
tics, and has bcen experimentally prov d by many, as well as by us in ſmal- 
ler Veſſels. 

LX. We don't only diſcover theſe Wonders in the Preſſure downwards of 
Fluids, but we experience them too in the Preſſure upwards thereof, ac- 
cording to the ſame Laws: for ſince VR is preſs'd downwards by 63 Pounds 
when the Tube QR is full, accord ing to ect. XXX VIII. every equal Part 
ef, &c. in the ſame Horizontal Plane A B will be preſs'd upwards with as 9 
much Weight, and conſequently the whole ſquare Cover A B, will be rais'd 
ap with the Force of 326500 Pounds, including the Orifice VR, and that 
which preſſes on it. ** 

We have a remarkable Example of the latter in Mr. Mariott s Meuv. des 
Eaux p. 106. He tcok a Tub AB C D, Tab. XXIX. Fig. 2. both Bottoms 
B b bb 2 | whereof 
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whereof, A M D, and B C, were bent inwards, and making a Hole in one 


at E, he fix d in it the Tube E FP, of 1 Inch in Breadth, and 14 or 15 in 


Length, ſo that no Air could paſs between the Tube and Hole; then filling 
the Tub with Water, he fer two Weights of 800 Pounds P Q upon it. At- 
ter that he alſo fill d the Tube with Water, and found that this laſt ſmall 
Quantity of Water did not only lift up the Lid or Bottom of the Tub, to- 
gether with the ſaid Weights, but like wiſe bent the ſaid Lid outwards; all 
which appear'd by a little Piece ot Wood I L, which was ſet for a Mark, and 
which almoſt touch'd the Tube at H; the ſaid Mark at H being rais'd 
above I L by the ſaid Preffure upwards. 
The End of the Experimental Demonſtrations, &c. 


Secr. LIX. Comvittions from the ſurprifing Force of Water, 


I .EavE now an Atheiſt ro conſider, whether this Law of Preſſure ac- 
cording to the Depth, and therein the dreadful Force of ſo ſmall a quantity 
of Water, ought not to be look'd upon as wonderful, and unleſs Experi- 
ence had prov'd the Certaiuty of it, whether he could have thought it cre- 
dible, and whether he would not have rejected the Principles from whence 
ir is deduced ; and that he may fee what the greateſt Mathematicians think 
thereof, let him conſult the Act. Lipſ. 1692. p. 365, and he will find, that 
M. Varignon, whom the whole World allows to be ſo great a Mechaniſt, gives 
it the Name of a fumous Paradox; of the Truth of which he fays, the modern 
Mathematicians are ſufficiently convinced; but that they differ about the 
Manner according to which the ſame is produc'd by Fluids; and Mr. Ma- 
riotte calls it a ſerrrifing Efett of the Equilibrium. Mr. Whiſton, Prælett. 
Phyſ. Math. p. 247, ſays of this Law (of which all theſe Wonders are plain 
Conſequences) that it is a well-known Rule in Hydroſtaties, but which has 
hardly yet been proved either Naturally or Mathematically, concerning 
which he gives us his Opinions in Liquids really moved, but not in ſuch 
as are ſtagnating; fo that all the appearing Wonders are not yet compleatly 
ſolved thereby. 

At leaſt it now ſeems, that no Atheiſt can come fo far without charging 
himfelf with Folly, as to imagine that he 1s capable of proving, that the 
Works of Nature muſt be cauſed or produced by a blind Neceſſity, which 
he is forc'd to o] he does not well underſtand ; and which far from appear- 
ing to him as neceſſary, he muſt look upon as impoſſible, or abſolutely incre- 
dible, were it not that he was convinced thereof by Experience. And whe— 
ther he can aſcribe all theſe Wonders (that are produced with ſo much Con- 
ſtancy and Regularity, that they plainly adapt themſelves to all the Conſe- 
quences that can be dednced by the Mathematicians from preceding Laws) 
to meer Chance, I leave to him to conſider. | 


Scr. LX. Conviftions upon another Foundation. 


I wu ST add this in General, that tho' many have endeavour'd to deduce 
both from the Laws of Mechanics, and particularly from the following ; that in 


order to raiſe a Weight of a hundred Pounds as high as one Foot, the ou 
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Force is requiſite, as to raiſe one Pound the Height of a hundred Foot, at 


the ſame time; concerning which Mariotte and other Mathematicians may 


be confulted ; yet no Body has been able without Difficulty, to explain the 
Manner after which Fluids, even in Reſt, adapt themſelves ro obey theſe 
Laws to produce ſuch Wonders; and Mr. De la Hire (ſee his Mechanique, 
Prop. 106. p. 331) and Mr. Varignon have very ingeniouſly invented a new 
kind of Levers, the Effects of which are ſo very analogous to the Powers of 
the Fluids, that being ſhut up into a ſquare Box or Cheſt, and put in order, 
gravitated or preſs'd againſt its Cover, Bottom, and Sides, after the ſame 
manner, as if the ſaid Box were fill'd with Water; but how great an 
Anatogy ſoever may be proved from hence with Fluids, neither thoſe Gen- 
tlemen, nor any Body elſe, can eaſily be perſwaded that Water, Oil, or any 
other Liquids, owe their aforementioned Motions to the like Machine. 


Sr cr. LXI. Without the Laws of Fluids, all Things would ſoon be in the utmoſs 
| | Confuſion. 

Ix order to be convinced of that which happens in the World by this 
Law of Preſſure according to the Depth, let the Philoſopher who deduces 
every Thing from mere Chance, or a natural Neceſſity, attend to the fol- 
lowing Matters which he may have already found to be true from the Pre- 
miſes ; or if he be an experienced Mathematician, has been already aſſured 
of it by his own Study and Experience. 

Certainly he will not be able to contradict this, namely, that all the Cham- 
bers of Houſes, from the meaneſt Cottages to the Royal Palaces, would be 
nothing elſe but fatal Caverns, and a heap of Rubbiſh to all that dwell in 
them, in caſe the Air ſhould exert its Gravitation and Preſſure, not like a 
fluid Subſtance, but like a Heap of ſmall ſolid Bodies, and conſequently, that 
there were no other than a perpendicular Preſſure, without any Conſideration 
or Effect of the Law of Preſſure according to the Depth; whereby all the like 
Parts in the ſame Horizontal Plane are preſs'd alike, whether the perpendi- 
cular Column of Air be great or ſmall, quite otherwiſe than what happens 
in accumulated ſolid Bodies, Let it be then conſider'd, what Confuſion 
and Miſery would be hereby occaſion d to all Creatures that want a Shelter 
againſt, the Inclemency of the Air, ſuch as Cold, Wind, Rain, Cc. 

To repreſent this yet more plainly, let it be ſuppos d that ſome Body is ſit- 
ting in a Chamber W (Tab. XXIX. Fig. 3.) and is cover'd with a Ceiling 
thereof A B C, the Height of which, trom his Mouth by which he breathes, 
is as MO; andthe Height of the external Column of Air which has a Com- 
munication with that in the Chamber, is as Q S. It now there were no- 
greater Preſſure of the Air at LM, than from that Column thereof which 
is here repreſented by LN O M, (as it would happen it the Air gravita- 
ted like ſolid Matters) the Preſſure thereof would be very ſmall, and conſe- 
quently its Elaſticity alſo ; as ſoon as the Air ſhould be raritied by the Re- 
moval of the Preſſure to which it is uſed to accommodate itſelf. 

For ſince the Mercury in the Barometer T, is uſually rais d to 28, 29, 30, 


or 31 Inches, by the external Air PQSR, which Mercury is fourteen times 
heavier 
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heavier than Water; if we ſuppoſe the Height of the Mercury to be 30 Inches 
there will be required fourteen times 30, that is, 420 Inches of Water to ba. 
lance the Air; and ſince Water is commonly found to be 800, goo, or 1000 
times heavier than Air (ſuppoſing this laſt Sum to be trueſt) the Air being 
compreſſed in the ſame manrer as it uſually is with us, the Height of it will 
be, 1000 times 420, or 420, oo Inches (tor we t2ke no notice here of that 
greater Height which it may have upwards, becauſe of the leſſer Weight it 
bears, and confequently is more expanded) and then we muſt ſuppoſe QS 
to repreſent the aforeſaid Height. 

For Conveniency ſake, let us now ſuppoſe N O to be the Height of 14 
Foot, that is 168 Inches; accordingly the Depth of the Chamber, A D or 
B K muſt be computed at the rate of 18 or 19 Foot at leaſt, which is higher 
than common Chambers are uſed to be; and the Preflure of the Air at LM 
which is the Weight of the aforcſaid Column of Air LM ON of 14 Foot, 
or 168 Inches, Is to the Preflure of the external Air P Q, As the Column 
LM'ON, Is to the Column PQRS; or As 168 To 4:0,000 Inches, or 
juſt as 1 To 2500. 

Conſequently the Preſſure at LM within the Chamber, is only as + 
Part of that which happens at PQ, by the Air out of the Chamber. Now 
this laſt raiſes the Mercury in a Barometer up to 30 Inches, according to 
which the Air in the Chamber at LM, would only raiſe the ſaid Mercury up 
ro ,2., or ſcarce x}; Part of an Inch, or about + of a Line which is , of an 
Inch, 

This being ſuppoſed, every one that ever ſaw a living Creature put under 
the Receiver of an Air-Pump, near which a Barometer was likewiſe placed, 
has been convinced with the utmoſt Certainty, that leng before the Mercury 
ſubſided down to ; of a Line, that Creature would fall into Convulſions, and 
for the molt part expire too. 

So that from hence, and other Experiments made by the Air-Pump, (one 
of which we have quoted above in the XVIIth Contemplation from Mr. Otho 
Gueric, whiclt had almoſt coſt a Man his Life) it is plain enough, that if the 
Air in the Chamber at L M, bears no greater Preſſure than that which hap- 
pens to it from the Height of the Cieling O N, all the Creatures that live 
either upon the Earth, or in the Air, would immediately die in the ſaid Cham- 
ber And that all Chambers and Houſes would therefore be uſeleſs, were it 
rot alone that this great Inconvenience is prevented by the aforeſaid Law of 
P, eſſure, every way according to the Depth of the Fluid, to which all fluid 
Subſtances obey, and by which the Preſl.re in the ſame Horizontal Plane PM 
is equally ſirong upon the like Parts P Q and L M, whether within or with- 
out the Room. 

For the ſame Reaſon it would not be poſſible that a Ship could go under a 
Bridge without occaſioning a ſudden Death to ali that were therein. No Fiſh 
could even ſwim under a Pridge without being in danger of loſing its Life, 
berauſe the Air that is under a Bridge, would gravitate much leſs upon the 
Water; juſt as it happens to ſuch Fiſh that are put into the Air Pump, when 
the Air is beginning to be exhauſted from thence, when the RarctaRion - 

| | the 
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the Air, and the Diminution of its Preſſure upon the Water firſt puts them in- 
to Convulſions, and ſoon after kills them; that the ſame does not likewiſe 
happen under every Bridge, is alone owing to the Laws of Hydreſtatics. 

To this may be added, that the Air at LM in a Chamber undergoing ſo 
ſmall a Preſſure, that it can hardly keep up the Mercury in the Barometer to 
of a Line, wou'd become ſo thin, as to be uncapable of conveying Sounds 
to their Ears, of which we have already given Inſtances in the X VIIth Con- 
templation ; ſo that tho' one ſhould be able to live in ſuch an Air, yet no Man 


could ſpeak to another therein: Not to mention that Fire will not burn in 


ſuch a thin Air, nor Smoak aſcend ; that none of the Particles which are the 
Object of Smelling, cou'd paſs from any Bodies to us, beſides many other 
Things which wou'd be occaſion'd by the Thinneſs of the Air. 

If againſt this it ſhould be objected, that altho? the Air in the Chamber un- 
dergoes ſo little Preſſure and Expanſion, yet the more compreſſed Air would 
run thither from PQRS; as Water itſelf would do, tho? there is little or no 
Elaſticity in it, if it were in the Place of the Air. To which we anſwer, 
that this Objection has no other Foundation but the very Action of Gravity, 
and the Law of Preſſure, &c. which is only peculiar to Fluids, which in this 
Caſe we do not ſuppoſe to obtain, ſince we only endeavour to ſhew what 
would happen if the Particles of Air operated by their Gravity, not like 
Fluid, but other ſolid Bodies. 

To illuſtrate this Matter, let Tab. XXIX. Fig. 4. be a high Sand- Bank (only 
conſiſting of ſolid Bodies for that Reaſon) and ct the Figure repreſented here 
by ABCDMHN; *tis plain then, that the Body G is preſſed with the Sand 
above it at E FCD, and if you will, with that on the fide of it at QR; but 
if there be in the ſame Rorizontal Plane BH, another Body equally as big as 
K, which is no more than a Hand's breadth LS below the Sand, every one 
knows, that this K bears a ſmall Preſſure, and much leſs than the Body G, 
tho? all the Sand were contained in a Veſſel equal to the whole Circumference 
of the aforeſaid Bank; and there fore that a Man that were at G under this 
heavy Sand-Bank, would not be able to ſtir from thence, whereas, if he were 
at K, he could raiſe himſelf with little Trouble. 

But now, if inſtead of this Sand, there were a Veſſel of liquid Matter in 
the very ſaid Form, the Body K would be preſſed as ſtrongly as G, in Con- 
ſequence of the Law of Preſſure. From whence it is manifeſt, that if we 
rightly diſtinguiſh the Action of Solid from that of Fluid Bodies, this Obje- 
ction will fall itſelf. 


Secr. LXII. Conviftions from the foregoing Obſervations, 


Ar leaſt, without inſiſting upon any farther Particulars, it will be unque- 
ſlionable to ſuch as are verſed in the modern Natural Experiments, that with- 
out the Operation of this Law ef Preſſure, &c. in fluid Matters, Men would 
be entirely deprived of the uſe of their Houſes, and greateſt Conveniencies. 

And this being ſo, what Reward would not a Man have deſerved that had 
invented a Method to hinder the ſame, or that could have preſcribed ſuch a 
Law to fluid Bodies? Would not every one, even an Atheiſt himſelf, think 
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he was very much wronged, ſuppoſing he had only prevented all theſe Incon- 
veniencies after a much more imperje& manner, if inſtead of returning him 
the Thanks that were ſo juſtly due to him, People ſhould look upon him as an 
ignorant or fooliſh Fellow. 


Sect, LXIII. Even Lead itſelf will float upon the Water, by the Preſſure thereof f 


upwards. | 


Bur if we now turn our Eyes towards that wonderful Action of the Lau 
of Preſſure, &c. namely, the Preſſure of Fluids upwards ; there will here likewiſe 
be vilibly manifeſted the Glory, Power, and Goodneſs of the ſupreme Di- 
rector. 

Now that all Liquids which have others on the fide of them, do exert a 
real Force, which preſſes upwards, has been ſhewn before, and may appear 
likewiſe from the Experiment of Mr. Boyle, which we ſhall repreſent here be- 
low, after a cheap ard eaſy manner. 

Could any Body who is unexperienced in Hydreſtatics, eaſily believe that a 
Piece of Lead, which is ſo much heavier than a like Quantity of Water, 
ſhould only by the Preſſure thereof upwards, without being ſupported by any 
other Matter, be kept floating, and hinder'd from ſubſiding? And yet we ſee 
this happen, when there is no Water above the Lead, which by its Preſſure 
might ſink it down; and when the lateral Water is 13 or 14 times deeper 
than the Thickneſs of the Lead. 

They who deſire to make an eaſie Experiment thereof, may take a Tin 
Tube dab, (Tab. XX VI. Fig. 1.) the lower Orifice of which, ab, is ſmooth 
and even; then _ a round Piece of Lead, abmn, the Thickneſs of 
which is about or ; of an Inch, and its Breadth ab ſuch, as being laid up- 
on the Mouth of the ſaid Tin Tube ab, may ſtop the ſame; let there be like- 
wiſe a little Hook e, fixed as near as poſſible in the middle of the Lead, and 
a String ek tied to it. Then covering the Lead ab with a little piece of 
Leather, or a wet Bladder with a Hole in the middle of it, to the end that 
the Hook and String may paſs through, you muſt draw therewith the ſaid 
Lead ams pretty tight againſt the Mouth ab of the Tin Tube ab4f; then 
holding them thus together, let them down ſuddenly into the Water, to the 
Depth dm (which is about thirteen or fourteen times as much as the Thick- 
neſs of the Lead am) in a large Veſſel N TCO, in which the Water is at 
the Height of NO; you will then find that the little String ek, and conſe- 
quently the Piece of Lead aum being free, will not fink down at that Place, 
but will be ſupported by the Force of the Water preſſing upwards, and perfe&- 
ly ſwim, according to the Experiments we have frequently made thereof. 

Now that this happened only by the Preſſure upwards, appears from hence, 
That if the Lead were not let down lower in the Water than about ten or 
eleven times its own Thickneſs, it would preſently, upon looſing the little 
String ek, ſubſide ; bur being placed much deeper under the Water, we found 
that both the Tube and the String itſelf being looſened, the Lead did not only 
not ſubſide, but even the whole Apparatus was lifted upwards, riſing and ſinł- 
ing like a Piece of Wood. | 1 
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The Reaſon whereof is clear enough, as well from what has been ſaid 
before, as from the Law of Preſſure, &c. for ſince the Lead is about twelve 
times as heavy as the like Quantity of Water when it is brought to be thir- 
teen times deeper than its own Thickneſs a m below the Water N O, and 
the Tube being held faſt and ſtill by che Hand, as the Lead is by the 
String, it is plain that the part g % of the horizontal Plane is preſs d down by 
the perpendicular Column 2 2%; now this Column being thirteen times as 
high at p g as the Lead am is thick, the Water m n, which is under the 
Lead, will Bo with the ſame Force upwards ; and ſince the Lead is only 
able to preſs upon the ſaid Water m x with no more than twelve of the thir- 
teen Parts, (it being but twelve times as heavy as a like Quantity of Water} 
it is plain enough that the ſaid Water is preſs'd upwards with thirteen, and 
downwards with but twelve Parts; ſo that the Preſſure of the Water up- 
wards being greater than that of the Lead downwards, the ſaid Lead muſt 
emerge, and cannot ſubſide. From the ſaid Principles' it may be proved 
why Lead, being let down into the Water but nine or ten times as deep as 
itſelf is thick, does on the contrary immediately ſubſide, which is likewiſe 
always verify'd by the aforemention'd Experiment. | 

Of the aſtoniſhing Force wherewith this Preſſure of Fluids upwards and 
downwards is brought to paſs, it will not be neceſlary to ſpeak now, after 
what has been ſaid above in the XIXth Contemplation. 

And from this Experiment, and from what has been ſhewed before about 
the ſinking of Wood, we may plainly enough conclude, that a Piece of 
Wood, and much more the ſmalleſt Ship, would fink down like a Stone 
to the Bottom, if it were not kept floating by the Preſſure of the Water 


upwards, 


SRC r. LXIV. Conviftions from hence. 


Can now an unhappy Atheiſt fancy to himſelf, that this Force of the 
Water, whereby a Ship is cauſed to float and ſail upon the Sea (for want of 
which the World would be deprived of the greateſt part of its Happineſs) 
is produced by Chance ? 

Shall we judge thoſe to be wife and ingenious, and to have obliged the 
World, who have brought Ships and all their Tackling to that Perfe&ion in 
which we now ſee them? And can it be thought, that the cauſing the ſame 
to move round the whole Globe of the Earth, in a manner not to be com- 
prehended. by the greateſt Mathematicians, and the making it to ride upon 
the back of a Matter, fluid, unſtable, and yielding to the ſmalleſt Impreſ- 
ſion, could ever be brought to pafs, but by a Being infinitely more Wiſe 
and Good ? | 
And tho” the perpendicular, or downward Preſſure, ſeems in ſome man- 
ner to reſult from the Weight of Fiuids; yet could ever any Body have ſuſ- 
pected to have found therein this Law of the Preſſure of Fluid Matters up- 
wards, had not the ſame been demonſtrated viſibly and experimentally? Is 
there not then a wiſe Diſpoſition required here, and a directive Power ex 
tending itſelf to the ſmalleſt Particles in fluid Bodies, which balancing them 
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only by two equal Powers acting againſt each other after a moſt ſurprizing 
and unconceivable Manner, even when they appear to us in an impotent 
Reſt, and ſeem to be perfectly void of Action and Motion, compels them to 
ſtand ſtill? What can one ſee in the Water called the I before Amſterdam 
when it is not moved by any Wind, but has a Superhicies as ſmooth as Glaſs, 
rhat can be compared with ſo unconceivable and violent a Force, by which 
whole Fleets laden with Cannon and other heavy Burdens, are hindered 
merely by this Preſſure upwards, from ſinking down a Hair's Breadth? And 
can any one refle& upon what has been ſaid, and upon ſuch an infinite Num- 
ber of Millions of Millions of Particles of Water, all compelled to obey 
this Law, without diſcovering therein a Wiſdom and Power that far exceeds 
all human Uoderſtanding? In which ſo viſibly appear the great Deſigns of 
Goo. in making the Seas and other Waters capable of bearing ſuch mighty 
Burthens, at the ſame time that they are compoſed of a Matter that 
may be ſeparated and exhaled by the ſmalleſt Force of the Sun, or any 
other Warmth, and drawn up into the Air, and turned. into Clouds and 


Vapoure. 


Srcr. LXV. Lateral Preſſure, and the Benefit thereof. 


Now as the Wonders of the Preflure of Fluids upwards and downwards, 
are calculated to render Mankind happy, ſo likewiſe may this ſame Law of 
Preſſure according to Depth (by which the lateral Preſſure is alſo regulated) ſerve. 
for a great Proof particularly ; becauſe without the ſame, the Sea would be 
unnavigable for Ships, and the Earth in a great Meaſure uninhabitable, ſo 
that many well-peopled Countries would have nothing to expect but the ut- 
moſt Deſtruction. Let it be ſuppoſed for Inſtance (Tab. XXIX. Fig. 5.) that 
the Sea BCD E ſtands at the Height B C againſt the Dyke AC MN; and 
firſt that the Water being moved by no Winds, there lies a Ship ſtill at I F K, 
and at the ſmall diſtance B H from the Dyke : Now tis plain, that if Fluids 
were governed by no other Laws than ſolid Bodies, the little Water at A HF 
being much leſs in Quantity, and therefore in Force and Gravity, the Ship 
would be thruſt by the greater Quantity of Sea-Water E G F, towards the 
Dyke AB; according to which manner it would not be able to lie ſill in 
any part of the whole Sea, without being preſſed by the heavieſt and great- 
eſt Quantity of Water towards the fide of the ſmalleſt and lighteſt. We don't 
take any notice here of the Obliquity of ſuch Preſſures. 

Now what Inconveniencies would occur from the ſailing upon the Sea and 
other Waters, if the ſame ſhould exert their Preſſure not according to the 
fimple Laws of Depth, but like ſolid Bodies, according to their Quantity 
and Surface alſo ? 

But that which we now have chie fly in view is, what Dykes at ACMN 
would Men be obliged to make, if they were to be oppoſed againſt the la- 
teral Preſſure of the whole Sea C D E B, if the Force thereof were only re- 
gulated according to the Surface and Quantity of the Water that preſſed 
upon the Dyke, as it happens in ſolid Bodies, had it not pleaſed the Di- 


rector of all Things to ſubject the Force of this lateral Preſſure ſo ſtrictly - 
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the ſingle Height or Depth of the Water, and not to its Breadth and Quan- 
tity ; inſomuch that althoꝰ the whole Sea ſhould preſs againſt one Dyke at BC, 
the ſaid Dyke would bear no greater Burthen than the Preſſure of that little 
Water which (ſuppoſing CL to be equal to B C) could only be contained in 
the Space B CL, according to what we have already ſhewn above? 


Scr. LXVI. Convittions from the ſame. 


Now can any one ſee exerted ſuch a Law of ſo many Millions of ſuch 
excceding (ſmall Particles of which the raging Ocean is compoſed, and which 
have not the leaſt Knowledge of what they are doing, and yet act with fo 
much Niceneſs at all Times, and upon all Occaſions ; and cannot he therein 
diſcover an over-ruling Wiſdom and Power? The rather, fince this Law is 
the only Means by which ſuch a dreadful Colle&ion of Waters is hindred 
from overflowing the dry Land, whilſt the Dykes reſiſt their whole Force, 
ſo that neither Men nor Beaſts are overwhelm'd in the lower Grounds ; of all 
which one cannot think without Emotion and Horror, when one reflects 
upon the Weakneſs of the ſaid Dykes, with reſpe& to the unconceivable 
Weight and Quantity of the Water that preſſes againſt them. 

15 now any living Man had found out the Secret of obliging the whole 
Sea to ſubmit itſelf to ſuch Laws, that how vaſt ſoever it was, but a very 
ſmall part of it ſhou'd preſs upon the Dykes, would not an Atheiſt ſtand 
aſtoniſned at his Wiſdom? And if he had invented a Method, whereby not 
only all Waters, but likewiſe the whole Ocean of Air ſurrounding the Globe 
of the Earth, and all other fluid Matters, even to the ſmalleſt Particles of 
them, could be bound and ſubjected thereto ; would not an Atheiſt be again 
obliged to confeſs the unconceivable Extent of his Power ? 


CONTEMPLATION XXVIL 
Of ſome Chymical Laws of Nature. 


— — ___ —_— 


_— 


'Secr. I. Tranſition to other Laws. 


A FTER having contemplated thoſe Laws which have long been, and 
4 particularly of latter Years are become the Object of Mathematici- 
ans, let us now paſs on to another kind of Laws of Nature, which do not 
ſeem to be performed ſo much by plain Percuſſions or Strikings, as many 
of the firſt, but according to other Rules (we ſay ſeem, becauſe we acknow- 
ledge ourſelves ignorant of the manner thereof ) by which Things being pla- 
ced at a certain Diſtance from each other, are attracted (or at leaſt do move) 
towards one another, without any * Diſcovery of Percuſſion or Striking 
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of other Parts there preſent ; or elſe ſuch, as being placed in certain Cir- 
cumſtances by or near other Bodies, are driven away, or ſeparated from one 
another; to which Actions the Learned have annex'd the Terms of AttraG;- 
on and Repulfion ; to which Laws the great Director has bound thoſe Bodies 
that obey the fame, after a manner hitherto more wonderful than intelligi- 
ble; and as the Naturaliſts have diſcovered the former Laws by Experi— 
ments, ſo the Chymiſts in a great meafure have found out theſe, which like- 
wiſe have lately become the Objects of Mathematical Contemplations.. 


Sr Cr. II. Experiments ſhewing the Operation. of Acids and Alcal'ics, 


Tur great Phænomenon of Nature, and which has given a Handle to 
many Diſputes and Argumentations of Chymiſts and other Philoſophers, is 
the famous Effects produced by Acids and Alcaliet. By this laſt is under- 
ſtood every thing that ferments or boils up when mingled with ſour Bodies, 
and afterwards is intimately united to the ſame, Thoſe who have never 
ſeen the Action reſulting from the Mixture of Acids and Alcalies, would be 
wonderfully ſurpriſed thereat ; and they may eaſily make the Experiment, by 
putting. in a little beaten Crabs-Eyes, which is the Alcali, into Vinegar, which 
is the Acid, and they will preſently ſee the Effects thereof. 

But the Motion will be much more violent, if one mixes the Filings of 
Iron with the Acid Spirit of Salt-Petre or Aquafortis, and attended even with a 
great, Heater. 

To ſhew this Efferveſcence in Liquids, we may take Spirit of. Sal Armoniat 
mixed with melted Por-4/b, or Salt of Tartar, in Water, and mix it with 
Acid Spirit of Salt, Salt-Petre, or Vitriol, and we ſhall preſently diſcover a ſtrong 
Efferveſcence between them. 


Szcr, III. The aforeſaid Salts are changed and united by Efferveſcences. 

Now how many Effects reſult from theſe Efferveſcences, has been often- 
ſhewn experimentally by the Chymiſts. 

It is a common Conſequence, that after theſe Motions both the Acids and 
Alcalies loſe their former Properties, or at leaſt do frequently ſeem to loſe 
them, ſuch as their Taſte and Sharpneſs ; and being cloſely united to each 
other, do thereby produce a third Conſtitution entirely different\ from each 
of the former, ſuch as what the Chymiſts call a Saſſum, Enixum, Muriaticum, 
Neutrum or Mixtum, or as we call them in our Language, a ſatiated, a Pickle- 
Salt, or a mingled Salt, all proceeding from a Mixture of Alcaline-Salts, as 


Por-Aſb, or Volatile Salts with an Acid. 


Scr. IV. Experiments ſbewing that Acids and. Alcalies precipitate, or . are 
| ſeparated from each other. 

Bxs1Dxs this, when ſome of the ſaid Alcalies and Acids already united 
with each other, and, as they term it, are ſo far ſatiated, that they will not 
act any longer upon others of the ſame Kind, and adhere ſo cloſely to the 
former, that it would be very troubleſome to ſeparate them again my 
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he Addition of other Matter, and in ſome Caſes even impoſſible to do it 
at all; Trials of the Operations of theſe Salts upon one another, have taughc 
Inquirers that there are likewiſe among thoſe Laws obſerved by the Acid 
and Alcaline Salts, ſome whereby this {tric and cloſe Union may be 


very eaſily, and yet as it were miraculouſly diflolved, and each of them ſe- 


parated from the other in ſuch.a manner, as if one of them thruſt t other 
Way, or at leaſt quitted its hold, without any external Cauſe that we have as 
yet been able to diſcover. 

Thus we find that one Acid ſeems ſtronger than another, and that how 
ſtrictly ſoever ſome Acids are joined with Alcalies, one need do no more in 
many Caſes than to put another Acid to it, whereby to oblige the firſt Acid 
to forſake its Alcali, and then the ſegönd will unite itſelf to it. The ſame 
thing does likewiſe obtain in Alcfies, ſo that one of them ſhall imme- 
diately ſeparate itſelf from its Adid, and leave the latter to be joined 


thereto. 
Many Inſtances thereof may be met with in Chymiſtry, but we ſhall con- 


tent ourſelves with quoting one of each. | 

Pour Spirit of Sea-Salt, which is an Acid, upon the Alcaline Salt of Tar- 
tar, they will efferveſce, and unite themſelves into a third mixed Salt, which 
is like the Sea-Salt : But how much Fire and Pains it will coſt to ſeparate 
this acid Spirit of Salt from the alcaline Salt of Tartar, is well known to 
thoſe that have made the Tryal ; bur if you = a little Water to it, and ſome . 
of the acid Spirit of Salt-Petre, the Acid of the Sea-Salt will quit its Alcali 
without any Trouble, and ſuffer itſelf to be drawn off by a ſmall Fire; whillt - 
at-the ſame time the ſaid Spirit of Salt-Petre unites itſelf with the Alcali, 
or Salt of Tartar, and thereupon produces a new Matter of Burning Salt- 
Petre, upon which if you pour again an acid Spirit of Coperas with a little 
Water, there will be another Separation between the acid Spirit of Salt- 
Petre and the ſaid Alcali ; which may likewiſe be extracted from thence with 
a ſoft Fire from Sand; and this third. Acid, or Spirit of Vitriol, will unite - 
itſelf to the Salt of Tartar, from which there will reſult another Salt, al- 
moſt of the ſame kind with that which is commonly called Tartarm Vi- 
triolatins. 

To ſhew the ſame likewiſe in the Operation of ſeveral Alcalies, pour the 
ſaid Spirit of Sea- Salt upon the Volatile Alcaline Salt of Animals, of Hattſ- 
horn, of Sal Armoniac, and the like, diſſolved in Water; whereupon, after 
an Efferveſcence, they are united into a third, like Sal Armoniac, and the 
Volatile Salt will thereupon loſe a great part of its Volatility and Scent in 
the Mixture. Now if you add Salt of Tartar for a ſecond Alcali, it will ſes 
parate the firſt, and diſcover itſelf preſently by a new ſtrong Smell, and the 
ſecond Alcali, or Salt of Tartar, will unite itſelf with the Acid of Sea Salt. 
They that have a mind to ſee ſeveral Kinds of Alcalies, the firſt of which, 
by the Addition of a ſecond, will ſeparate itſelf from the Acid, may be 
pleaſed to conſult the following Contemplation, Seti. VI, beſides innumerable - 
Inſtances wherewith Chymiſtry can furniſh em; but we ſhall not, nor can- 
not here determine any thing about the Manner uſed herein by the N 
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ful Power of Gov, reckoning it ſufficient that the thing is plain enough is 
itſelf, 


Sect. V. Acid Salts diſperſed in many Bodies. 

Ir muſt not be thought that theſe Efferveſcences and Actions of Acids and 
Alcalies, have only place in Chymical Liquors, and that we therefore go too 
far in honouring them with the great Name of a Law of Nature; foraſmuch 
as they, that is, one or other of them, are found in many Terreſtrial Bodies 
and that a great deal of that Matter of which many Bodies are compoſed, 
may be reduced to Acids or Alcalies. 

To ſhew this in the Acid: 

In Animals all the Milk and Serum, or Whey, is acid; not to enumerate any 
other Juices here, particularly thoſe acid Humours which ofrentimes occur in 
many unhealthy Creatures; or, as ſome maintain, are always found in the 
Stomach of healthy ones. 5 | 

We likewiſe meet with Acids in Minerals, as in. Sulphur, Copperas, Allum, 
Salt-Petre, Sea and Rock-Salt, in Antimony and others. 

In Plants we likewiſe find ſome that yield an acid Spirit by Diſtillation; 
beſides all thoſe Fruits which are ſowre becauſe they are not ripe, we mect 
with an infinite number, which after they are come to their full Ripeneſs, do 
retain an entire acid or ſowriſh Taſte ; ſuch as Currants, Oranges and Limons, 
many Apples and Pears, and the like. Beſides that almoſt all Liquors pro- 
ceeding from Plants, or other Things, by way of Fermentation, ſuch as Beers, 
Wines, and the like, will turn to an Acid or Vinegar. 

The Air itſelf ſeems to be impregnated with ſowre Particles, ſince it will 
ccrrode and cauſe Iron to ruſt. 

There are likewiſe Medicinal Springs that yield ſowriſh Waters, found in many 
Countries; See Varenius's Geography, Part abs Cap. 17. SefF. 6. of which he 
makes the Number in Germany alone to amount to about 1000; ſo that from 
hence may be inferred the Quantity of Acids diſperſed throughout the whole 


Earth. 


SFC. VI. Alcaline Salts likewiſe diſperſed in many Bodies. 


'Onx may ſay the ſame thing of the Alcaline Salts alſo. 

From all the Parts, in a manner, of Animals, there are Alcaline Volatile 
'Salts extracted in great Quantities; to ſay nothing here of other Alcalies, 
which cannot properly be named Salts, ſuch as Crabs-Eyes, Egg-Shells, the 
burnt Shells of Oyſters and Muſcles, Hartſhorn and Bones. 

Plants, when putrify'd or rotten, do likewiſe yield Alcaline Volatile Salts. 
The Smoak of burnt Wood makes a Soor, which does alſo afford an Alcaline 
Volatile Salt; and the Leaves of ſome Plants, ſuch as the Palm, yield an Al- 
caline Spirit by Diſtillation. The Chymiſts do moreover extract from moſt 
Plants by burning, a fix'd and lixiviate Salt, which is likewiſe Alcaline, and 
of which the Aſhes themſelves will efferveſce with Acids. 

All ſort of Coral is Alcaline, fo are many Minerals, and will ferment with 


Acids; as alſo all Metals, Gold, Silver, Copper, Iron, Tin, Lead, — 
ilver, 
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ſil yer, Antimony, Marcaſites, the Lapis Calaminaris, Chalk, Cc. Even a good 
fertile Earth will efferveſce with Spirit of Salt- Petre. There are likewiſe ſome: 
of the Mountain or Rock- Salts of the ſame Nature. Accordingly we are in- 
form'd, that in the Repoſitory of the Royal Society of Exglund, there is preſer- 
ved a Salt brought from the Rocky Places of the Iſland of Teneriff, the Pro- 
perties of which are entirely Alcaline; and in how many Mineral Waters a 
like Alcaline Salt is found, may be ſeen in the Hiſtory of the Academie Royale 
des Sciences, &c. An. 1702, p. 57 and 58, and 1708, p. 73 and 74 ; where an 
Enquiry being made into the Waters of Bourbon, Lancy, Bourbon d Archambaut, 
Bourboule, Mont d'Or, Chaudes, Aigues, Evaux, Neris, and Vechil, are all found 
to yield a natural Alcaline Salt: So that it likewiſe appears from hence, that 
Aicaline as well as Acids, may be met with. in great Quantities in many. 


Bodies. 


SR r. VII. Conviftions from the foregoing Obſervations. 


Fon what has been ſaid, and from a farther Enquiry-into Nature, one 
might produce a vaſt Number of Experiments and Proots, capable of convin- 
cing a judicious Reader, that there is an infinite Number of Particles in the 
World, each of which are conſtantly moved according to particular. Laws, 
which in ſome Circumſtances are at Reſt, and of which others being brought 
to a certain determinate Diſtance, as the Acids and Alcalies, begin a regular 
Motion, being ſometimes attracted, and at other times repelled from each other. 
Do not the Parts of Diamonds adhere together very cloſely, tho* they have. 
great Orifices or Pores in them, and therefore touch one another with little 
Superficies, as appears from their Tranſparency ? Do not we ſee in Fermen- 
tations ſome Particles which were at firſt ſtill and at Reſt, and atterwards be- 
gin to move among one another, in which, always following certain Laws, 
they one while ſeparate, and then again unite with each other? But they 
who deſire to ſee a brief Collection thereof at one View, may conſult Sir Iſaac 
Newton's Optics, in the Queries at the End, and moſt of the Chymiſts; and from 
thence take what they think may ſerve for a Proof ſtrong enough of what has: 
been ſaid above. 

But to ſuch as are not ſo well experienced in Chymiſtry, to give a more ſa- 
miliar Inſtance from whence they may ſafely infer the foregoing Propoſitions; . 
and juſtlycon clude likewiſe that there is a G op, who has not only created all 
theſe Things, but does alſo govern them by his Providence, according to- 
wiſe Laws; let an Atheiſt, how great a Philoſopher ſoever he be, refle& with 
himſelf, and conſider, Firſt, this Univerſe, as conſiſting of an infinite Multi- 
tude of Hundreds of Thouſands of Millions of Particles, which, according to- 
the preceeding Experiments, cannot be deny'd: Secondly, Let him repreſent - 
to himſelf all theſe Particles, as being at reſt and unmoved; which he may 
eaſily do, becauſe Motion is not a neceſſary Conſequence of their Exiſtence : - 
If now he contemplates this unconceivably great Heap of Matter, can he 
think it credible, Firft, That from thence are produced ſo many determinate, 
and ſuch exceeding ſmall Stamina, or Original Seed, and from them again ſo 
many glorious Machines, as are the Bodies of Men and Beaſts, Fiſhes and 


Birds >: 
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Birds? Such wonderful Structures of Plants and Herbs, diviſible into fuch nu- 
merous Claſſes? So many agreeable Liquors which Men extract from the 
ſame, making uſe therein of thoſe Laws, according to which the Juice of the 
Grape, for Inſtance, and others, are wont ſo uniformly and conſtantly to ope- 
rate? Finally, that great and amazing Machine the World itſelf, with that 


Order and Symmetry, by which one part renders ſo many Services to the o- 


ther, -whilſt not one ſingle Particle thereof can aſſume any kind of Figure or 
Motion, but according to certain Laws preſcribed to ir, by and ſubſervient to 
the great Deſigns of its Creator ; nor can it ſeparate itſelf from one, nor adhere 
to another Body, but in Subordination to the ſame Laws. 


Secr. VIII. The Preſervation of Things proves a Gad. 


Wr muſt not think that nothing but theſe Laws, and the infinite Wiſdom 
by which they have been contrived, has place 1n the great and regular Stru- 
&ure of the World; for the preſerving and continuing of all Things in the 
State and Condition in which they were firſt created, has likewiſe a Share in 
proving a Gov. 

Would we ſee a Proof thereof, how the Great Director, from a Collection 
of an inexpreſſible Number of Particles entirely differing from each other, and 
which ſeem to us to be jumbled together in the utmoſt Confuſion, cauſes only 
ſome determinate ones, and ſuch as are ſubſervient to his high Deſigns, to 
approach towards each other, and to unite among themſelves, and with other 
Bodies proper to preſerve, nouriſh and increaſe them according to the Laws 
impreſſed therein by his infinite Providence; let us recolle& what has been 
ſaid above upon this Occaſion. 

Is not the Air a Mixture, yea, a very Chaos, conſiſting of Hundreds of 
Thouſands of Millions of different Particles? How many Things conſumed 
by Fire, and diſſolved by Corruption, do mingle their Effluvia, Steams, or 
Vapours, with the Air? How many Men and Beaſts do perſpire therein; yea, 
according to Mr. Boyle, almoſt all Bodies, not excepting Ice and Snow them- 
ſelves, become lighter by Perſpiration, and tranſmit their exhaled Particles 
into the Air? How many ſweet-ſcented Flowers, how many Spices and other 
Things impregnate the ſame with fragrant Particles, inſomuch that the Per- 
fumes of them have been ſmelt ſome Leagues diſtance from the Iſlands where 
they grow, according to the Relations of thoſe who have experienced the 
ſame? Every Body knows, that in Cellars where there are fermenting Wines, 
the Air is full of their Vapours and Spirits; which holds true likewiſe in all 
other ſermenting Matters. How many watry Vapours from Seas, Rivers, 
Lakes, Marſhes ; how many ſulphureous and other corroſive and poiſonous 
Particles aſcending from burning Mountains, mingle themſelves with the Air? 
Iron, which in all Parts of the World almoſt, being expoſed to the naked Air, 
becomes ruſty, furniſhes us with unqueſtionable Proofs of the Acidity there- 
of. With all theſe there is mingled an unconceivable Quantity of Rays of 
Light, derived from the Sun and other Heavenly Bodies; and how much Fire 
is elevated and retained there, appears by Lightning and other ignite m— 
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Add to all this, the proper Particles of which the Air,itſelf is com 
let an Atheiſt tell us, where he can find ſuch another confuſed — 2 

Let him farther conſider the Earth, and obſerve of what a mighty Variety 
of Kinds and Parts it conſiſts. Water is turned to Earth, as we have ſhewn 
before; poiſonous and wholſome Herbs, Shrubs and Trees, all the Bodies of 
Fiſhes, Beaſts, and Men do likewiſe becume Earth. In a word, whatever 
proceeds from the Earth, is by Corruption or otherwiſe changed into the 
ſume. Let an Atheiſt reflect again, how many Thouſands of Kinds of diffe- 
rent Compoſitions all this Heap of Matter might produce, every one of which 
might likewiſe be exceedingly different from all that we now ſee proceeding 
from the Earth. 

In the Water we may obſerve the ſame: How many Plants and Fiſhes are 
corrupted therein? What a great Diverſity of Deus fall upon it, drawing 
Particles of the Air along with them? How many Salts are diſſolved therein? 
How many ſubterraneous Fires fill them with the Matter that burſts out of 
their Caverns? Water waſhes all Filthineſs off, and how many Particles does 
it borrow from the Things in and upon which ir has ſtood any while? Coffee 
and Tea, all ſorts of brewed Liquors, the Off- Scourings of Apothecarics Shops 
and Kitchens; to ſay nothing of Minerals, of hot, bitter, and poiſonous Li- 
quors, nor yet of ſalt Sea-Waters ; all theſe Things, I ſay, furniſh us with 
Proofs that are obvious to every one. 

To take notice neither of Fire, which does in a manner unite all Things 
with itſelf; let the Atheilt repreſent to l.imſelf all theſe confuſed Collections 
of Water, Earth, and Air; and in caſe there were no Laws by which each 
kind were particularly governed, and purſuant to which theſe Particles join 
themſelves with ſome Bodies, and again refuſe to come near others, could ke 
himſelf, or any Body elſe think ir poſſible, that from all this Chaos, there ſhould 
not once, but even frequently, and from ſome of them every Year, be pro- 
duced anew ſo many different Things of particular Properties, and that it 
would have ſo happened as long as the World has laſted ? 

To give an Inſtance in one kind of thing only, Let any Body ſow different 
ſorts of Seeds by one another in the ſame Earth ; they will ſtand in the ſame 
Air, they will be moiſtened with the ſame Water, warmed with the fame Sun, 
and acquire from them all, according to what has been ſhewn above, an in- 
finite Number of different Particles round about them. Now let ſuch, who 
to their own Misfortune deny a Divine Providence, tell us how this can poſſi- 
bly happen, were it not that certain Laws obtained in all theſe numerous 
Kinds of Parts, and which are the Cauſe that every Particle neceſſary to the 
Growth of every individual Seed, does unite itſelf therewith, and to no other 
of different Properties, and how every Seed can always produce its own Plant 
of the ſame Kind and Virtue every Year without once failing? And why, 
when there are ſuch poiſonous Herbs as Aconitum, Hemlock, and the like, ſcat- 


| tered and mingled in the ſame Earth with Wheat, Rye, Barley, and other 


Grain ſo uſeful to Mankind, there are joined only to the firſt, fatal and deadly 
Particles, and to the latter, only wholſome ones? And why an Apple-Tree 


never bears Pears, or a Vine, Cherries? | | 
Dddd SECT. 
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Ster. IX. All Kinds of Philoſophy do, or muſt acknowledge Laws. 


Leer the moſt experienc'd Philoſophers be called upon, and let them tell 
us themſelves, if they will declare their Sentiments impartially, whether, 
without acknowledging theſe Laws and a directing Providence, they can 
make theſe and ſuch like Phænomena (for there are many ſuch in the World) 
the neceſſary Conſequences of the Hypotheſes upon which they found the 


Science of Nature. a6 ; 
Some have thought upon a Magnetical, and other Kind of Attractions; 


but theſe lay down one fort of Laws. 

Others ſuppoſe a certain kind of Ferment, as the Chymiſts ſtile it, in the 
Stamina, or Principles of Seeds, of which there can be no other Notion 
formed, than that they are Parts figured after a particular Manner, and moved 
according to certain particular Laws, and which unite themſelves with ſome 

| Bodies, and ſeparate from others. 

Finally, Since both theſe Hypotheſes have been rejected of later Years, 
thoſe that hare philoſophized more rationally, have laid down, that there 
are Pores or Orifices in Seeds of certain Figures, through which only are 
admitted Particles of the like Figure; which, according to the Opinion of 
others, who will not own a Direction, becauſe that leads them to a Go v, 
may come to paſs by Chance or Neceſſity, ſince there ſeems to be nothing 
more requiſite thereto, than that theſe Pores ſhould be diſpoſed to receive 
thoſe little Particles as ſoon as they are put into Motion. But according 
to this Hypotheſis there might, ft, not only all kind of Particles be admit- 
the into the Pores of the Seed, provided they were but ſmall enough ; but 
likewiſe, ſecondly, there would hardly be one Seed capable of growing, and 
but very few Particles enter into the ſame, ſave only round ones, if nothing 
bat meer Chance obtained therein, as Dr. Pitcairn has expreſsly and mathe- 
matically demonſtrated in his Diſſertations; ſince the ſame kind of Particles 
muſt always preſent themſelves before the ſame Pores, and exactly after the 
ſame manner, if they would gain Admittance. But let us ſhew this by a 
more familiar Inſtance : Suppoſe any one ſhould undertake to throw a Dye 
through a ſquare Hole, through which it could bur juſt paſs ; muſt he not 
ſtipulate, in order to have an equal Chance of winning or loſing, to repeat 
his Throw a great many Times? So that if ſomething like this ſhould be 

the true Cauſe of growing of Plants, and all the Particles of the Figure of 
a Dye ſhould always paſs through the ſquare Pores in a Seed; there muſt 
at leaſt in this Caſe, as much as in any other, be a Rule or Law, ac- 
_ cording to which each Dye muſt be diſpoſed when it comes againſt the Ori- 
fice or Hole. 

We do not here diſpute, whether any thing of all this, or ſomewhat elſe, 
be the real Cauſe, that among ſo many Thouſands of various Particles, thoſe 
only approach to, or are attracted by each Seed, which are moſt proper to 
compoſe the particular Plant in its kind; but our Deſign was only to ſhew, 
that without acknowledging a Divine Direction, whereby all Things are 


moved according to the requiſite Laws, whereby ſome Things are made 
to 
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to approach, and others to recede, and which are extended to every one 
of theſe unconceivably ſmall Aroms, no other Hypotheſis has hitherto been 
offer d, whereby the Growth of Plants and many other Things could have 
been reſolved. In ſhort, to obviate all the Evaſions of Atheiſts, let us re- 
colle& from what has been ſaid above, that among the Thouſands of Kinds 
of Animals and Plants, there is not one only to be found which was not 
at firſt formed of an exceeding ſmall Stamen, containing all the Parts thereof 
in Miniature, and from whence, by Expanſion or Untolding, and by Co- 
vering or Cloathing with adventitious, particular, and determinate Matter, 
all Plants, all Men, Beaſts, Fiſhes, Fowls, and every other living Creature 
are produced ; as is well known by the general Experience of thoſe thar 
uſe Microſcopes. Let then the Atheiſt or Sceptic think with himſelf, whe- 
ther he can reconcile all this to a mere and accidental Concourſe of igno- 
rant Things; and theſe curious little Forms and Figures, in which all that 
is neceſſary to ſo many wonderful Purpoſes in great Bodies, are compris'd 
in a much ſmaller Quantity than a Grain of Sand: I ſay, let him make all 
theſe Things agree with thoſe neceſſary Laws, that operate without any 
wiſe Direction or View. After ſo many illuſtrious experimental Proofs of 
the Wiſdom of an adorable Creator, no reaſonable Perſon can require any 
more; eſpecially if it be true (as ſome great Men think it very probable) 
that in all theſe Stamens, how ſmall ſoever they may be, thoſe of all others 
that are to be produced to the end of Ages, are actually to be found in their 
determinate Figures. | 


Secr. X. The Opinions of ſome Philoſophers about Fertility. 


I von'T know, whether it may not be thought proper by ſome to add 
to all this, one Notion more, which appears very plauſible to many, but yet 
ſeems to require a farther Examination and Trial before it be entirely ad- 
mitted for certain: But ſince the ſame has been entertained by ſeveral Great 
Men, and ſeems to have ſome Analogy with the Chymical Operations and 
Action of the Parts of Matter upon one another, and eſpecially fince the 
thing carries along with it a great Proof of God's Providence ; it may per- 
haps be of uſe, if we here ſubjoin a few Obſervations that may ſet the ſame 
in ſome kind of Light; and, it may be, alſo excite thereby ſome of the Learned 
to look farther into a thing that is at leaſt worth double their Pains. 

It conſiſts in the Inquiry of what may properly be the Means which the 
Gracious Preſerver of all Things makes uſe of to render the Earth fertile, and 
to cauſe Plants to grow powerful therein. 

Now that which may be experimentally pronounced upon this Matter, 
according to the Opinions of many Naturaliſts, is, that the Nitre of the 
Air is the Cauſe thereof; to which perhaps one may add, that ſince Ni- 
tre, or Salt-Petre, is alone and of itſelf an unactive Matter, there muſt 
ſomething elſe concur to put it into Motion ; much after the Manner ſame as 
it happens to the Acids and Alcalies, which, when ſeparate, are at reſt, but 
being put together, will efferveſce and boil up with each other. The ſame 
happens by the Mixture of Salt-Petre and Brimſtone in Gun- powder. 
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Sect. XI. The Air ſeems to abound with Salt-Petre : Seven Experiments ſhewing 
the Probability thereof. 


Now to prove, if not with entire Certainty yet with great Appcar- 
ance of Truth, that either Salt-Petre is in the Air, or at leait ſome other 
Matter, which being much of the ſame Nature, meets ſometimes with ſome- 
thing elſe in the Earth, whereby between them real Salt-Petre is produced, 
appears from the following Experiments. 

I. That the Earth may be mixed with ſuch Matters upon which the Air 
will operate; ſuch as the Fi.ings of Iron, the Urine, Dung, and Blood of 
Animals, lixiviated Chalk and Aſhes, Cc. and that from ſuch Mixtures, 
after they have been expoſed naked, by being turn'd up for ſeveral Months, 
to the Action of the Air, a remarkable Quantity of Salt-Petre may be 
extracted. c 

But foraſmuch as great and learned Men ſeem to differ about this A&:jal 
Salt- Petre, I thought fit, for greater Certainty, to make this Experiment, 
and found by the Event, that ſuch an Earth after being managed properly, 
yielded in a Month's Time about three Pound of very good raw Salt-Perre. 
This has been touched upon before, ſo that what is here ſaid, may be the 
more ſafely depended on, and the rather, if we add what ſeveral have af- 
firmed to be experimentally true, namely, that the Earth from which Salt- 
Petre has been once extracted, will, after a while, be again impregnated by 
the Air with the ſame. 

IT. Since every Body may find, that by letting Blood run out of a Vein 
upon Water in which Salt-Petre is diſſolved, the black or dark Colour thereof, 
will be immediately turned into a bright Red ; and the Serum or Whey of 
the Blood become as tranſparent as clear Water, tho' it retains its nutri- 
tious, Or at leaſt ſolid Parts ; which by dropping a little Spirit of Salt-Petre 
upon it, may likewiſe be ſeparated therefrom ; yea it is known that black 
venous Blood being expoſed in a Veſſel or Porringer, is often red at the Place 
where the Air touches it; and that even upon taking off the upper red Part, 
the Black which was under will likewiſe aſſume a birght red Colour: I ſhall 
not here diſpute, whether the Air is mingled with the Blood in the Lungs, 
becauſe this is doubted by ſome Philoſophers ; but however it is plain from 
theſe two Tryals, that Salt-Petre and Air do a& uniformly upon the Blood ; 
and therefore it is in ſome manner probable, that the Air is impregnated 
with Salt-Petre. | 

III. It is known to the Naturaliſts, that a great deal of Salt-Petre may 
be made from Blood, (See de Stair de Nitro) if now it be true, that in 
breathing, the Air is continually mingled with our Blood, one would be apt 
to imagine, that it leaves a great deal of its nitrous Quality therein, which 
may afterwards be extracted. 

IV. Since refined Salt-Petre being held in a warm Hand, will ſnap and 
break, which perhaps might be occaſioned by the Air that was in it; I 
took a Piece of Salt-Petre and threw it into a bright Lye, in which there 


is never any Air; then putting it into the Air-Pump, I obſerved A great 
tream 
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Stream of Air-Bubbles coming out of the Salt- Petre, and aſcending thro 
the Lye. N 

Now whether from this Experiment it may be concluded, that the Parts 
of Air and Salt- Petre are eaſily united and adhere cloſe together, becauſe 
the Salt Petre has ſo much Air in it, tho' chryſtallized in ater, and re- 
duced to little Tubes, I leave to the Judgment of others: It might how- 
ever in ſome manner leſſen the Difficulty ſome People make, as if Salt- 
mop were too heavy, and not volatile enough ro keep itſelf up in 
the Air. 

V. This ſeems however to be entirely removed thereby ; foraſmuch as the 
Obſervations made by the new Burning Glaſſes ſhew, that Salt-Petre held in 
their Focus, entirely evaporates, and ſo mingles itſelf with the Air, Hiſt. de 
P Acad. &c. 1699. p. 114. 

VI. All Metals, ſuch as Silver, Iron, Copper, Lead, which are diſſolved 
by the Spirit of Salt-Petre, eſpecially thoſe upon which it acts with the 
reateſt Force, as it does upon Iron, ſeem to ruſt in the Air; only Gold, 
which a ſimple Spirit of Salt- Petre can't touch, is not ſo much expoſed thereto: 
All which gives a handle to a Conjecture, that if there be not Salt-Petre itſelf, 
there is at leaſt ſome Matter of the like Nature in the Air. | 

VII. A yet farther Proof that there is ſomething nitrous in the Air, 
ſeems to reſult from the Pains in the Head, Fil 
vomit, which often appear in ſome Women when they are in cloſe Rooms, 
where a great many People and Stoves are. To be ſatisfy'd of this Conſe- 
quence, the Reader may be pleaſed to recolle& what we have ſhewn above- 
in the VIIth Contemplation, namely, that Flame and humane Reſpiration are 
maintain'd by the ſame kind of Air-Particles; for which reaſon, the Air 
ſhut up in a Room where a great many Stoves are burning, and a great 
many People breathing, muſt be very much diveſted of thoſe Parts, and be 
the occaſion that ſome weak Women are diſorder'd thereby. Now that 
theſe Parts are properly Nitre or Salt-Petre, which being render'd by the 
Warmth of the Fire and Breathing, unfit to diſcharge its Functions, ſeems 
to appear from hence, that Women thus diſorder'd, cannot recover them- 
ſelves by any better Means that I know of, eſpecially when the freſh Air 
won't do, than by the uſe of a Nitrous Salt diſſolved in Water, of which TI 
have ſeen many Experiments, either by putting a little Salt-Petre or Sal. Pru- 
nille in their Mouths, and letting it diſſolve gently, and ſwallow it down. 


Sect, XII. Salt Petre ſeems to come out of the North; proved by three Expe- 


riments. 
S1NnCE now the firſt of the Experiments ſeems to prove, and the other to 


make jt very probable, that the Air has either Salt Petre in it, or ſome- 


thing of a nitrous . 1 ; it will appear in ſome manner from the following 
Experiments, that the ſame, at leaſt on our ſide of the Equinoctial Line, 
proceeds chiefly from the North 

I. Not to mention that the Air is cold to a great Degree in the Northern 


Parts of the World, (as for the South Pole, we take no notice of it now) 
nor 


and Diſpoſitions to 
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nor that Salt Petre does after a particular manner produce ſenſible Coldneſs, 
as we lee in putting ot Bottles of Wine in Summer-time in Water, and throw- 
ing a good Quantity of Salt-Petre into it, which chills it ſo much, that 
ſome have thought that one might freeze Water thereby, but that I ſhall 
not determine: From hence it may be conlider'd, whether that Air which 
makes ſo many Mountains of Ice in the frigid Zone, and keeps them always 
undifſolved, muſt not greatly abound with Salt-Petre. 

II. To render this the more probable, we ſhall add what the Learned 
Hambergorus relates from the Ephem. Barom. of Mr. Bernard Ramax ini; that 
Gentleman ſays, that the Excreſcence of Salt-Petre from old Walls made of 
Mortar and Stone, docs moſtly appear in Winter, and when the Northerly 
Winds blow ; and that thoſe who make it their Buſineſs to gather Salt - Petre, 
do at that time particularly ſweep the Walls ; and that they get more of 
that Matter from Walls that ſtand to the North than to the South; which ſeems 
to prove plainly enough, that beſides the general Impregnation of the Air 
with Salt-Petre, the Northern Airdoes moltly abound therewith, and that it 
is frequently brought from thoſe Parts to us. a 

III. Now whether it may be inferr'd, that upon account of nitrous Salt, 
the Northerly Winds make the Air heavier, and that upon the turning 
of the Wind to that Corner, the Mercury does often riſe in the Barometer, 
as many, who have writ upon this Matter, affirm, I ſhall not here inquire 
after. 

Now whether the Air be render'd heavier by the Northerly Winds 
(which bring along with them from the cold Regions, a thick and compos'd 
Air towards the South, as appears from the Thermometers, in which we may 
'obſerve, that Cold compreſſes the Air, and as appears likewiſe by the Re- 
fraction of Light, which is affirmed to be greater in the North) or whether 
ſuch Gravity of the Air proceeds from the Salt-Petre wherewith it is im- 
pregnated, or for other Reaſons : They who uſe Barometers know very well, 
that the heavier the Air is, and the higher the Quickſilver riſes, the leſs rainy 
and the more dry Weather may be expected. See the Act Lipſ. 1696. p. 213. 
from whence therefore, beſides other Circumſtances that may be peculiar to 
the Country of the Jews, the Reaſon in general may be aſſigned of that Ex- 
preſſion in Solomon's Proverbs, Chap. xxv. ver. 23. The North Wind driveth 
away Rain, ſince by the greater Weight of the Air, the watry Vapours re- 
main floating therein, and cannot deſcend in Rain. 


StcT. XIIL Salt-Petre becomes active by thoſe Particles in it that are Sulphureous, 
| ſhewn by Experiments. 

Bur ſince Salt-Petre ſeems to be very unactive in its own Nature, inſo- 
much as when put into a Melting- pot over the Fire, it does not exert the 
leaſt active Faculty, even with great Heat; it may be neceſſary to exa- 
mine a little more cloſely, what it is that renders it Actire (as Acids and 
Alcalies working upon each other) and how ir comes to produce ſuch 


Wonders. 
Now 


6 ==» as Www. 


n= RR wi» e 3A» = = & wm, 6. ro. 


TI 


ow 


The Religions Philoſopher. 545 


Now the Bodies which are more peculiarly proper to produce ſuch an Ef- 
fe&, are all ſuch as come under the Denomination of Sulphur among the Chy- 
miſts ; to which belongs common Sulphur itſelf in the firſt Place, and every 
Thing elſe that has Sulphur in it; ſuch as Antimony, Turf, and Wood- 
Coal; and in general, all that has Fat or Oil in it, ſuch as Tartar and the 
like. | 

Thus we ſce that Sulphur or ſulphureous Bodies, thrown into melted and 
glowing Salt-Petre, or elle being mingled cold with the ſame, and ſet on Fire, 
are pur into violent Motions, and the Mixture often into a ſudden and con- 
ſuming Flame: So likewiſe we find that Tartar mingled with a like Quantity 
of Salt-Petre, will be kindled with the ſmalleſt Fire, and burn ſo long, till 
the Oleaginous and other Parts of the Tartar are evaporated ; after which 
there will remain a white Alcaline Salt, which is therefore called Salt of Tar- 
tar. After the ſame manner we ſee diſſolved Salt-Petre mixed with beaten 
Charcoal, or Turf char'd, and thrown into the Fire, become active, and caſt 
out Flames ; where being continued till no more Flame is perceived, the Chy- 
miſts make of it an Alcaline Salt, which they call the fixt Salt of Mitre: But 
whether it may not more juſtly be tecmed the fixt Salt of Coals, for the ſame 


Reaſon as t'other is called the Salt of Tartar, I leave to the Learned: At 


leaſt, how very active Salt-Petre is render'd by Sulphur and Coals, Gun- 
wder furniſhes us with a well-known, or rather with a wonderful and ter- 
rible Inſtance. f 

It muſt not be thought that theſe Matters cannot be kept up in the Air, as 
not being fine and ſmall enough, becauſe we have ſhewn before, that beſides 
a great many other different Particles, there are likewiſe thoſe of Sulphur found 
in the Air. Thus we ſee, that in the Mediterranean, and other Parts of the 
World that are more Southern than we, there is very great and frequent Thun- 
der and Lightning, of which in Greenland (as I have been informed by one 
that has been often there) and here with us in Winter, very little is obſerved. 
Now that this is occaſion'd becauſe the Air abounds with more Sulphur in the 
former Regions than in the latter, (whereas in Greenland there ſeems to be 
more ot Salt- Petre only, which paſſing from the Northern to the Southern Pars, 
produces theſe Effects in Conjunction with the ſulphureous Air) is allowed by 
many as a very probable Thing. 

It has been likewiſe ſhewn above, that the Rays of the Sun operate upon 
Salt-Petre, and render the ſame Volatile ; for that thoſe Rays are Corporeat, 
and do likewiſe even bring along with them a Matter that gravitates, appears 
from the Experiment of Mr. Homberg about the Regulus of Ifing-Glaſs, as the 
Chymiſts call it. See the XXIVth Contemplation. 

I know not whether I may not here add, that in the Year 1711, having 
gathered ſome Dew about the latter end of May, and kept it a while in a 
great Glaſs Veſſel, I caus'd the ſame to evaporate, in order to try whether 
there were not Salt-Petre in it, as ſome affirm ; but found no Salt at that time, 
but only a little reddiſh Matter pretty near the Colour of the Koriæ of Regulus 
Antimonii ; which being ſprinkled upon a glowing Coal, would not burn as 
Salt-Petre is wont to do; but when thrown into an earthen Veſſel, in which 
there 
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there was glowing Salt-Petre, it flamed viſibly, but however pretty faintly in 
compariſoa of common Sulphur, 

I cannot here determine exactly of what Nature that Matter was, there 
being too little of it to bear a further Examination; but however, I judge it 
to be of a ſulphureous Nature, by its flaſhing with melted Salt- Petre; at leaſt 
it was plain enough that Salt-Pecre acted upon this, and this upon Salt- Petre. 

It likewiſe ſeemed as if we might conclude from thence, the Operation of 
the Solar Matter brought to us by the South-Winds upon the Aerial Salt-Petre, 
ſince we find that a glowing Coal of Turf being placed in a hot Sun-ſhine (out 
of the Wind, which would otherwiſe blow it up) 15 extinguiſhed, and ceaſes 
to burn, juſt as if it were put into a Quenching- Pot. The Reaſon of which 
"ſeems to be, that the Salt-Petre of the Air, which is otherwiſe the principal 
Cauſe of our Turfs burning, is render'd unfit by the Action of this Matter, 


which proceeds from the Sun, to continue the Fire of this Turt-Coal as well 


as before. Now that this is true, and that Salt-Petre is a great cauſe of the 
burning of our Fires, appears from hence; becauſe, that in the ſtrong Froſts 
of Winter, when the ſharp Northerly Winds reign, which have been proved 
before to be impregnated with a great deal of Salt-Petre, our Turf-Fire 
burns much brighter, and is much ſooner conſumed (as Coals are upon which 
one throws Salt-Petre) than in Summer, when the Air has not ſo much pure 


Salt-Petre in it. 


Sgcr. XIV. Sal- Petre in Conjunction with the Rays of the Sun, does likewiſe 
render the Earth fruitful, ſhewn by an Experiment. 


Trvs we find alſo, that the Action of Salt-Petre, and the Rays of the 
Sun, do contribute very much to Fertility. Not to relate here, for a Proof, 
Mr. Homberg Experiment in the Tranſactions of the French Academy, 1699, 
p. 75, 76. which ſhews the ſame of Salt-Petre when diluted in Water, and 
poured upon Earth: One may likewiſe make another Tryal, by ſteeping Grain 
or Sceds for ſome Hours in two Pints and half, for Inſtance, of Water, in 
which an Ounce of the beſt Pipe Salt Petre has been diſſolved, and fo pro- 
portionably ; and it will be found that theſe Seeds will be much more fruitful 
than any other that have not thus been infuſed in Water unimpregnated with 
Salt-Petre. I ſaw the Experiment thereof in the Year 1711, when ſome French 
Beans that had been ſteep'd were obſerv'd to grow a third Part higher than 
others ; and have treated ſome Seeds of Purſlain in the ſame manner: it grew 
ſo large, and ſo ſtrong, that a learned Gentleman, and cne that was well 
verſed in Plants, could not forbear asking what it was? and ſaid, he had ne- 
ver ſeen ſuch Purſlain in his Life. | 

This Property of Salt-Petre was likewiſe known to thoſe of the Antients 
that have writ upon Agriculture: But to ſhew farther that which was propo- 
ſed, namely, that not only Salt-Petre, but that which likewiſe proceeds from 
the Action of the Solar Matter thereupon (allow me ſo to name either the Sun- 
Beams themſelves, or that which they bring along with them) does render 
the Earth fruitful : It will be ſufficient in the firſt Place, to confider how much 
the Sun contributes to the Growth of Plants, this being unknown to no _ 
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and it will give ſome Light to the Matter, to mention here that which haps 
pen'd to me about the latter end of May, in the Year 1712 ; for having ſown 
Purſlain, ſome of which had been ſteep'd in Salt-Pette Water, and other not, 
at the ſame Time and Place; fome Days after which the Nights were ſo cold 
as to make Ice; and I having found by former Experiments, that in the 
ſtrongeſt Froſts there would be found no Ice in Lye, and little or none in 
common Pickies; that a Water in which there was as much Salt-Petre diſſol- 
ved as could be, being ſet within- ſide, or even without- ſide of the Window, 
in a little Bottle cloſe to the others in which the Seeds were, that Water was 
ſo ſtrongly frozen as to crack the Glaſs, the Parts of which were ſeparated 
more than the Breadth of a Straw; it came into my Head, whether, ſince the 
Salt-Pette Water froze ſo eaſily and ſo hard, the Purllain, the Seed of which 
had been ſteep'd in the like Water, might not be killed by this Froſt, eſpeci- 
ally ſince the Sun had hardly appeared during all that time, which was very 
cold; and going to the Window to ſee, 1 found that that Seed which had been 
ſowed after the common manner, was green, and that that had lain in the Salt- 
Petre Water, much more advanc'd in thoſe Parts that remained alive; but 
that moſt of it was frozen and dead. 

From hence I think we may infer, that in order to make Plants grow and 
flouriſn, not only Salt-Petre, but likewiſe ſomething that proceeds from the 
Sun is requiſite thereto; to the end, that by their reciprocal Action, they 
may * in the producing theſe Effects upon the Earth, and the Plants 
thereof. A 31 66 | 12% be z b 

Beſides, that this ſeems to be further confirm d by a common Experiment 
obſerved by ſome Husbandmen, namely, that when in the Month of March, 
and the beginning of April, North and North-eaſterly Winds blow a long 
while together; and thereupon it is apprehended, that they ſhall have à bad 
Year, and that the Graſs by reaſon of the Cold does not ſpring up, there is 
oftentimes a very good Crop, and even an early Hay-Harveſt; tor ſome Years 
I obſerved it, and found it always to be true, eſpecially in the Year 1712, 
when by reaſon of the frequent Northerly Winds in the Spring, ſomebody ſaid 
to me, that he feared it would be a bad Seaſon, and that Hay would be 
ſcarce; to which I anſwer'd, that I had often found the contrary, and that 
if it were but followed with a good warm Sunſhine, the Graſs would perhaps 
be early ripe, and there would be a great Quantity of Hay, which likewiſe 
happen d. | 

= they who allow the Probability of what has been advanced, may 
eaſily infer the Cauſe from thence, namely, that the frequent Northerly 
Winds might bring great Quantities of Salt-Petre to us, which being 
ſucceeded by the Southerly Winds, and the Solar Matter that accompanies 
them, a great Quantity of thoſe Particles which a& upon each other, and 
contribute to Fertility, is then found in our Air; tho' on the other fide it 
may ſo happen, that the Northerly Winds ſhall be ſo ſtrong and laſting, and 
the Southerly ſo weak; and the warm Weather ſo little, that the Aerial Salt- 
Petre may be as prejudicial to the Fruits of the Earth, by reaſon of its too 


great Plenty, as the common Salt-Petre (the Experiment whereof is mentioned 
| 4 Zee e above) 
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above) which being uſed in too great a Quantity, killed the Plants: With 
this agtees the common Proverb of the Husbandmen, confirmed by nume- 
rous Experiments, that a Peck of March Duſt is worth a King's Ranſom. That 
Month being commonly dry with us when the North Winds blow, by which 
the Air is render'd ſo heavy, that the watry Vapours will remain floating in 
them, and cannot deſcend in Rain; which with Southerly Winds ate wont to 
come plentifully down at the ſame Seaſon. | F 


Szcr. XV. Convittions from the foregoing Obſervations. 


I avs dwelt the longer upon this Matter, not only becauſe the abore- 
mentioned Experiments require to be expreſſed and propoſed with ſome Clear- 
neſs in their Circumſtances; but particularly in order to ſtir up others that 
have Inclination and Conveuiencies, to inquire more narrowly what it is pro- 


perly that renders Lands fruitful, and makes Plants grow more freely; to the 


end that they may either corroborate what we have here ſaid, by farthcr Ex- 
periments ; or otherwiſe, if they find that the Works of Nature exert them- 
ſelves after a different manner, they may communicate their Lights to the 
World; ſince there till ſeems to be wanting Numbers of Experiments; for 
Inſtance, how to order ſuch an Earth, or ſuch Seeds, ſo as that in a few 
Hours a Sallad, or other Plants fit for uſe, may be produced; or again, that 
each Seed may at the ſame time put forth all the Seed-Plants contained in it, 
and make them grow equally, by which means the Fruits of the Earth might 
be multiplied ; and ſuch like Experiments : At leaſt every one will readily 
agree, that this is a Matter, the Inquiry into which may not only: much 
more illuſtrate our Knowledge of Nature, but likewiſe be very beneficial to 
Mankind, 

In the mean while, ſince no body can be ignorant that the Air is the Ma- 
gazine or Treaſury, from whence that which renders the Earth fruitful is com- 
municated thereto, as the frequent plowing and turning up the Earth, and 
expoſing it to the Air, has ſhewn experimentally for many Ages; can it be 
thought that it comes to paſs without a wiſe Providence, that there has never 
been any Want in the Air of ſuch Particles as are fit for that Purpoſe ? That 
the Waters of Rain, Dew, and Snow, falling down through the Air, are im- 
pregnated therewith, in order to carry ſuch Particles along with them, and 
to inſinuate them deep enough into the Earth, fo as to fertilize the ſame, 
and to diſpoſe it to furniſh all living Creatures with Food and Retreft:- 
ment ? | | 


CONTEMPLATION XXVII. 
Of the Popibility of the Reſurrection. 


Secr. I. The Objefion of the Sadduces anſwer d by our Saviour, Mat. xxij. v. 29. 
SHOULD here have made an end of contemplating the Laws of Na- 
ture, becauſe an Inquiry into all thoſe, to which the Study of Nature, 


particularly Chymiſtry, leads us, would take up too much of our time here: 
But ſince it may ſeem to contribute very much towards the illuſtrating a 


Matter which is of great Importance, I ſhall attempt to ſet that matter like- 


wiſe in ſome Light, tho' it is ſeldom handled upon Natural Principles. To 
enter therefore upon it: | orig) | a 
It is well known, that among thoſe unhappy Perſons who deny the Gop 
that made them, there be many who are wont not only frequently to ridicule 
the Confeſſion of Chriſtians about a Reſurrection, but likewiſe to oppoſe the 
ſame after all imaginable Ways; and that others, who ſeem to treat this mat» 
ter with more Reaſon and Decency, are likewiſe accuſtomed to form ſome 
Objections againſt it, by which they think they do ſufficiently prove the Im- 
poſſibility of a Reſarrection. | | | 
I know very well, that in order to cut off all Difficulties and Cavillings 
raiſed againſt this Article of our Creed, by thoſe who acknowledge a G 0D; 
and believe the Holy Scriptures, nothing can be more ſtrongly returned, than 
what our Lord was pleaſed to anſwer to the Sadduces who deny'd a Reſur- 
rection: Ne do err, not knowing the Scriptures, nor the Power of God, Matt. xxij. 
v. 29. That is to ſay, the Word which you admit to be Divine, ſays ſo; and 
no body ought to doubt, whether the Power of Go p be great enough to per- 


form what he has ſaid. 


SecT, II. It is not a greater Miracle to Raiſe a Body, than to Create it. 
Bor ſince we have here to do with a ſort of deplorable Diſputers who 
have no Reverence either for Gov or the Scriptures, and who think that 
they are able to prove from their Philoſophy, the Improbability, if not the 
Impoſſibility thereof, I have been of Opinion, that altho' the Certainty of a 
future Reſurtection can only be deduced from the Word of that Go who ne- 
ver deceives any one, and that the Manner of it muſt likewiſe be referred to 
his Wonder-working Power; yet that it might be perhaps'uſeful to ſome, to 
ſhew here, that all the Obje&ions which they can raiſe againſt it, are far from 
having any Strength in them ; but on the contrary, that the few as yet known 
Laws of Nature and Appearances are now than ſufficient to anſwer them all, 
| e ee 2 at 
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at leaſt all that have ever occurred to me, and to put the Poſſibility of the 
Reſurrection, the Proof of which is our preſent View only, quite out 
of doubt. 

To begin therefore : Let one that denies or doubts of the Reſurrection, 
tell us whether he is not forced to allow, that all the Food of which his 
Body conſiſts, as well as the Bodies of all his Progenitors, does proceed 
from the Earth, or rather is nothing more than a metamorphoſed, or tran(- 
tormed Earth: (If he denies this, let him read what we have ſaid there- 
upon in the firſt and following Contemplations.) Tis a plain Conſequence 
then, that his Body likewiſe proceeds trom Earth. 

And this being ſo, it is no more ſtrange that his Body which was once 
Earth, ſhould be raiſed again f. om the ſame, than that it had acquired or 
received its firſt Figure trom thence. What Impoſſibility is there, that ſo 
wonderful and dreadful a Power, which made uſe of the Earth to form a hu- 
mane Body before there was any ſuch Being in the World, without its 
Knowledge, without its Concurrence, and after ſuch a manner as is un- 
conceivable to him and all other cteated Beings, ſhould now again think 
fit to make uſe of the ſame Earth to the ſame purpoſe, and raife him up 
again from the Dead? Let this Philoſopher ſuppoſe with us, that a Man 
were born and brought up in a Place where he ſhould be entirely ignorant 
of the Nature of his Food : If now another Perſon came and ſhewed him 
a Lump of Earth, ont of which Rye and Wheat, or what elſe he might 
have uſed for Food, were produced; and if he told him, that his Body did 
not only proceed from, but was likewiſe maintained by this Earth; would 
not this Denier of the Reſurrection think, as we do, that ſuch a Man 
would make as many Scruples in admitting the ſame for Truth, as others 
now do when we tell them, that their Body ſhall once again proceed out 
of that Earth into which it. is turned after Death? And would not like- 
wiſe, even the moſt learned Enquirer of what happens in the World, be 
as much amazed at the Manner after which his Body is formed out of, and 
ſuſtain'd by Earth, were it not that the Cuſtom of ſeeing frequently how a 
humane Creature is born and nouriſhed, but never how he riſes from the 
Dead, would ſeem to make this matter more intelligible xo him, and, as 
it happens with cuſtomary Things, make him look upon the former with 
no Wonder ? 


Szcr. III. Even the common Formation of Bodies is Jeſs credible thas the Re- 
ſurrefion. 


Lr one that denies the Reſurrection tell us, whether the Parts of which 
his viſible Body is compoſed (tor as for the exceeding ſmall Stamina, we 
{hall take no notice of them here) were not as much ſcattered. over the 
whole Earth about 5000 Years ago, as they will be many Years after his 
Death, or at the End of the World? (See concerning this Matter more 
largely in the following Contemplation, Sets. V.) And whether it be more 
impoſſible in this laſt Caſe, than in the firſt, to collect the Parts ſo diſperſed, 
and to bring them into Order. N 
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Again, if he were ignorant of the Manner by which the Procreation of 
Animals is performed, and had had no Opportunities of ſceing the ſame, 
let him ask himſelf whether he ſhould admit it as a Truth, that a human 
Creature, for Inſtance, lying ſo many Months in a Liquid Matter, like a 
Fiſh in the Water, could be able tolive; whereas now the ſame Creature; 
if kept but a few Minutes under Water, would periſh 2 And would not he 
think, that from hence he might alledge many Reaſons, why 'tis more pro- 
bable that a Man ſhould be produced, like a Plant, out of a Seed, or at leaſt 
after ſome other Manner that does not ſo directiy contradi& Experience > 
And yet he ſees this comes to paſs conſtantly, and always after the ſame 
manner, without any Variation. Can now the Reſurrection of the Dead 
appear to him more wonderful, or even ſo much? Since in this laſt Caſe ir 
is only required, that «a Body ſhon'd be produced from the ſame united 
Parts; and the Manner after which a Man is now formed does beſides this 
ſeem likewiſe to run counter to ſeveral plain Experiments; by which it ap- 
pears neceflary, that we ſhould breathe in order to live ; whereas we have ne- 
vertheleſs ſufficient Cauſe to affirm, that a Child can live ſeveral Months im 
its Mother's Body without Reſpiration, 

This ſeems to be ſufficicatly proved, foraſmuch as the Lungs of a Child 
that is ſtiliboru will. ſink in Water, Bergerus, p. 48t. gives us an Expert- 
ment thereof, and tells us, that the Lungs of a Child born dead, being put 
into an Air-Pump, will not (well, and when thrown into the Water will. 
ſubſide ; the quite contrary of which muſt have happened, if the Child had 
been born alive, and had remained any time in the Air, fince ſuch Air is; 
never perfectly diſcharged again from the Lungs, but there will always re- 
main a ſufficient Quantity thereof to cauſe the ſame to ſwell, and to hin- 
der the ſinking. Accordingly we find, that a Piece of the Lungs of à Beaſt: 
newly killed, being emptied of Part of its Air by the Pump, will contract 
itſelf and ſink deeper into the Water than before; but however, it will not 
ſubſide to the Bottom till, afrer much Pumping and a good deal of Trouble, 


the Air be quite exhauſted, 


Sect, IV. The Firſt Objection anſwer d, namely, That we have no Parents in 
the Reſurrection. 


Bur to proceed; we mult not ſtop at this Obje&ion, which to under- 
ſtanding Perſons is too vulgar, viz. Thar the Reſurrection does therefore 
ſeem incredible, becauſe when we came into the World, we had Parents to 
whom we owed our Birth, and that there were ſo many proper Means at 
hand upon that Occaſion, but that the ſame will all be wanting at our ſe- 
cond Birth or Re ſurrection. 9 | I 920 

Since all that a good Logician can prove from thence is, that there is a 
Power and Wiſdom capable of providing Means for the Generating: of hu- 
man Creatures after this manner; now what Reaſon can be given, that the 
ſame Power which has been able to do this after one manner, cannot make 
uſe of other Means for the ſame Purpoſe? The rather, ſince we ſee that 
God, to manifeſt his Wiſdom likewiſe: to. thoſe that hate it, is wont 
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to execute the ſame Purpoſes in numberleſs Ways and Methods. It would 
be unneceſſary to repeat Inſtances here of all kinds of Animals, having 
done the ſame largely in the beginning of the XXIId. Contemplation, where 
we have given an Account of their Motion, Nouriſhment, and Production, 
in reſpe& to which the, Inſtruments of each kind of Fi/pes, Birds, and Beaſts, 
are almoſt all diftering from each other, and yet they are all procreated, nou- 
riſh'd, and do move themſelves from one Place to another. 

So likewiſe when we contemplate the Plants, how v:rious are the Ways 
of putting forth and growing among them! Some grow in Earth, and that 
oftentimes in one only determinate and particular Sort ; others require ano- 
ther kind of Soil; ſome grow upon the Water, and {ome even under Wa— 
ter; one in a warm Climate, and another in a cold; ſome are propagated 


by the Sced ; ſome by a Branch taken off from the main Plant; a third gi 
by Setting ; a fourth by Grafting ; a fifth by many of theſe, and perhaps 29 
yet different Methods: And thus are the Views the Great Creator, of ch 
cauſing Plants to continue in their Kinds, executed after ſo many diffe- th 
tent Ways. pr 
This being ſo, what Impoſſibility is there that the ſame Power which be 
produced the Bodies of Men once before by the Means of their Parents, In 
may not perform the ſame again by other Means? And if we only ſup- 
poſe, that this Great Maker can uſe as many Ways as all Men can invent, cu 
(wherein nevertheleſs his Power does far exceed all human Inventions; ag La 
is plain to thoſe that are wont to inquire into his Works, where they th 
daily learn ſomething new, that perhaps never before entred into their pr 
Thoughts) no Body will eaſily deny the ſame ; foraſmuch as he would th 
paſs but for a poor Philoſopher among the Atheiſts, who ſhould not ima- br 
gine himſelf capable of torming an Hypotheſis, whereby human Bodies, by th 
a different Diſpoſition and Motion of Parts might be produced after a diffe- 
rent manner than now they are. thi 
SEC r. V. The Second Objeftion, from the Smallneſs of the Parts aſter Corruption, - 
| anſwer il. Br 
Trosst that deny the Reſurrection do again think the ſame impoſſible, dit 
becauſe our Bodies being diſſolved by Corruption into ſo many and ſo ſmall tec 
Particles, it does not appear .credible to them, that they can be all again cei 
replaced in their neceſſary Order, nor the proper Body thereby reſtored to is; 
its former Figure. But will they therefore doubt, whether a good Anato- ye; 
miſt can put all the Bones of a Skeleton, or a good Clock-maker all the tic 
Wheels ard Pieces of a Watch, 1!.o* jumbled together without any Order, un 
into the ſame Structure again, ſo as to compoſe the very ſame Skeleton de- 
and Watch? If therefore we do but ſuppoſe that the Great Creator ot the wh 
Univerſe is endowed with only ſo much more Wiſdom and Power than an wit 
Anatomiſt and Clock maker, as the Structure of a human Body is more 
noble and curious than a Skeleton or a Watch, what Difficulty can there 8 
vet remain? For that we do not herein aſcribe too much to that Adorable f 
Being, but on the contrary think of him much to meanly, and below his rk 
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great Perfections, by ſuch a Suppoſition, may appear from hence; that if 
all the beſt Workmen in the Worid ſhould lay their Heads together, there 
would not be Wiſdom enough in them, (to ſay nothing of their Power) to 
put in order the Body of a Flea, or any other Inſect, or even any little 
Seed of the ſmalleſt Plant, ſo as to compare for Excellence and Contrivance 
with any one of thoſe which we daily obſerve to proceed by Millions out 
of the Hand of this Great Artificer : the rather, becauſe, as has been ſhewn 
betore, the molt minute Particles, even thoſe of Light itſelf, are governed 
by a Power which extends itſelf to all Things, and they are ſubje& to 
certain and fixed Laws, even when they appear to be in the greateſt Diſ- 
order. Having often ſeen the Picture of a Man ſo accurately tormed upon 
a white Cloth, or Paper, in a dark Chamber, it occurred to my Mind as an 
agrecable Type of the Reſurrection ; at leaſt it appeared from thence, that 
the Rays of Light reflected from the real Body of a Man ſtanding out of 
the Chamber, paſs through the Air mingled among numberleſs others that 
proceeded from circumjacent Objects, and yet, after entring into the Cham- 
ber, were ſeparated from all the foreign ones, and collected inte the exact 
Image of the ſame Man, according to the Laws of Dioptrics. 

It now all theſe Particles of Light, after ſo many Mixtures with, or Per- 
cuſſions againſt, other Particles, can be oblig'd ſo ſtrictly to obey certain 
Laws, that when received upon a white Paper, and regularly collected, 
they will paint and expreſs the juſt Form of that Perſon from whom they 
proceed; what Impoſſibility is there, that the Parts of a putrified Body, 
tho' mingled and diſperſed among an infinite Number of others, ſhould be 
brought together again, and compoſe the ſame Body, any more than that 
the Particles of Light do the Figure of it ? 

If this be not ſufficient, our Reader may recolle& what has been ſaid in 
the two preceding Contemplations, viz. that not only the ſmalleſt Animal- 
cula, or Particles of Bodies, cannot eſcape the Direction of the Glorious 
Maker and Ruler of all Things; but alſo, and chiefly, that before all greater 
Bodies do become Inſtruments of his Power, he has thought fir, for the 
diſplaving of his own Glory, that they ſhould be firſt divided and ſepara- 
ted into Particles of the extremeſt Smallneſs, and ſuch as can be ſcarce con- 
ceived by Men. It then it be proved by undeniable Experiments, that there 
is 2 Power which has framed all Things upon the Earth round about us, 
yea, even the great and glorious Body of the San itſelf, of ſuch ſmall'Par- 
ticles, and has diſpoſed them in ſo wonderful an Order; how can the moſt 
unhappy Sceptic, or Doubter of the Reſucrection, pretend with Reaſon to 
deduce any Argument from the unconceivable Smallneſs of the Particles into 
which a human Body after Death may be diſſolved by Corruption or other- 
wiſe, againſt the Poſſibility of the Reſutrection of fuch a Body? 


Stcr. VI. The Third Objefion, from the Attrition of the Particles, anſuer d. 


Bur as the Fancies of ſome, who wiſh that all their Notions may be 
true, are rich in finding out plauſible Arguments in favour thereof; ſo they 


endeavour to amuſe themſelves with the Opinions of ſome famous Philoſo- 
phers, 


. 
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phets, who mlatain. that every thing, eſpecially the ſmalleſt, and conſe. 
quently the weekelt Particles, wear away with Motion ; and therefore 
change both their Figure and Properties, ſo that after a great many Years, 
and the paſſing away of Ages, we do in vain ſeck throughout the whole 
Univerſe tor thoſe Parts ot which a Body was compos d, and of which, if 
they were to be found, it might be again compoſe. after the ſame manner. 

But he who contemplates the Operations and Laws that have already ob- 
tained in the World, will be convinced; 

Fiſt, That by the Art and Invention of Men, whereby they apply the 
Laws of Naturc to their own Purpoſes, even the whole Frame of the Eo— 
dies of Men and Beaſts may be preſerved unchanged and uncorrupted ; it is 
therelote much mote poſſible, and likely too, that incomparably ſmaller 
Particles may by an unconceivably greater Wiſdom and Power be continued in 
their preſent State and Condition. Now that the aforeſaid is true, will 
appear from the known Manner, after which ſo many exotic Plants and Ani- 
mals ate ſecured from Corruption in Spirits of Wine, refin'd from all their 
Water, with the Addition of a little Camphire ; as likewiſe from the em- 
balming of dead Bodies, as well by the Ancients, as particularly by the 


Modcrns, who can much better ſecure Bodies from Putrefaction. So like- 


wiſe Simon de Vries, in his Deſcription of Old Greenland, ſays, that the Air 
is ſo ſharp, as to preſerve dead Bodies from Corruption ; and the famous 
Geographer Sanſon relates, that when a Spanih Colonel marched from Peru 
to Chili, over a high Mountain, ſome of his People were frozen to Death ; 
and that ſeveral Years after, he found them in the ſame Condition, thac is 
to ſay, ſitting upon their dead Horſes, and holding their Bridles faſt, their 
Bodies remaining uncorrupted. 

Secondly, That all Things do not wear away and change their Figures 
indiffercntly, has been already ſhewn in the XXVIth Contemplation, Set. V. 
ſince if it were ſo, Water, Air, and the whole World in all its Parts, wou'd 
be changed as to their Nature and Properties, juſt contrary to what Expeti- 
ence teaches us. | 

And if any one deſires to be convinced thereof, by an Experiment, which 
T had made with another View, in order to ſhew, that the temperating 
of Acids (as it is called in the Language of the Phyſicians) does not con- 
fiſt ſo much according to ſome, in the obtunding or blunting the acute Parts 
of the Acids themſelves, as in their ſtrict Union with Alcali's, cither Wa- 
try or other Parts; let him firſt diſſolve Silver in the Acid Spirit of Salt- 
Petre, or otherwiſe in Aquafortis, and then after having' put a little Water 
to it, lay a Plate of Copper in the ſaid Liquor, whereupon the Acid will 
let the Silver go, and diſſolve the Copper. But if you throw in ſome Iron, 
the Copper is precipitated, and the Iron diſſolved by the Spirit, which be- 
ng filtrated again by the Addition of ſome Lapis Calaminaris, the Aquafortis 
quits the former, and diſſolves the ſaid Stone. If then you ſhould pour off 
this Liquor from all that has ſubſided in it by Filtration, and then put ſome 
Lixiviate Salt of Tartar to it, this laſt will be diſſolved and precipitated, 


and the Salt be united with this Menſtruum; fo that this Mix: ure being 
| | Chry- 
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Chryſtalliz'd, (which is a Sign that the Parts of the Nitrous Spirit remain 
unchanged) will yield a burning Salt-Petre. . 
And to fhew tarther, that it preſerves its Acidity, I put ſreſh Water and 
Oil of Vitriol to the aforeſaid Salt-Petre; from whence, by Diſtillation, I 
produced again the fame Agaafortis, or Spirit of Nitre, which, upon trial, diſ- 
covered its Acid (qualities; for when we threw into it ſome unruſted Filings 
of Iron, I obſerved the Iron to be diſſolved with a great and violent Effer- 
veſcency, and a very red Vapour to aſcend, which is peculizr to a Nitrous 
Spirit. This was yet more ſtrongly confirmed, by putting ſome Salt of Tar- 
tar to it again, by which means there reſulted the ſecond Time a good Salt- 
petre from the ſaid Spirit, From which Experiments it does appear at leaſt, 
that this Nitrous Spirit, after ſo many and ſuch different Unions with Silver, 
Copper, Iron, Calamine-ſtone, and Salt of Tartar, and after having twice 
reliſted ſome of them, ſtill remained in its former Condition, the Particulars 
thereof being neither changed nor worn by all theſe Motions; which ſhews 
it is by no means impoſſible, that the ſame Power which preſerves to the Spi- 
rit of Salt-Petre its Figure and Properties, after ſo many Unions, Mixtures, 
and Efferveſcences, may likewiſe do as much in the Parts of other Bodies. 
Thus we alſo ſee Quickſilver and Gold handled numberleſs Ways by the Chy- 
miſts, and yet continue the ſame, after having undergone ſo many Changes. 


Sect. VII. The Fourth Objeftion, from the Union of theſe Particles with other 
Bodies, anſwer'd. 


Axor HFA Objection is wont to be made by ſome, againſt the Poſſibili- 
ty of a Reſurrection, becauſe, that not only all Bodies are divided into ſuch 
{mall Particles by Corruption and other Means, but chiefly beeauſe theſe Par- 
ticles become united, or rather changed imo other Bodies; and the Earth, 
which for Inſtance, proceeds from a Putrify'd Carcaſe of Man or Beaſt, is 
oftentimes tranſmitted into many kinds of fluid and ſolid Bodies, futh as Wa- 
ter, Air, Trees, Plants, and Herbs; ſo that there ſeems to be neceſlary here, 
not only a bare Union of theſe divided Particles, but likewiſe, Firſt, a Sepa- 
ration from thoſe Bodies wherewith they were united; which to theſe Ob. 
jectots ſeems incredible, and hardly poſſible in ſo many Millions of Cafes, in 
which all this would be requiſite towards the raiſing of one only Body again. 

But thoſe Gentlemen would eaſily be of another Mind if they were reaſo- 
nable, upon our ſhewing them what they look upon as incredible, is brought 
_ many Ways in Chymiſtry, both in reſpe& to ſolid, as well as fluid 

odies. 

If one put Silver into Aquafortis, it will be diſſolved therein, and turned 
into a fluid Matter; add a little Copper, and the Silver will be ſeparated and 
fink to the Bottom, as we have ſhewn before. 

Melt Gold and Silver together, and when they are cold, they will become 
a hard mixed Metal; but throw that Mixture into Aquafortis, and they will 
be immediately ſeparated, the Silver incorporating itſelf with that Liquor, 
and the Gold ſubſiding like a Powder to the Bottom; as is well known to 
all that deal ia thoſe Metals. BT 
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The Oil or Salt of Tartar being diſſolved in Water, and boiled with Sul— 
phur, will unite itſelf therewith ; but pour a little Vinegar into it, the Salt of 
Tartar will mix itſelf with the ſame, but the Sulphur will be ſeparated. 

Mingle Spirit of Sea-Salt with ſome Volatile Salt, for Inſtance, with that 
of Hartſhorn, and they will unite themſelves cloſely to each other; but add 

ſome Pot-Aſh or Chalk thereto, and they will preſently quit each other, and 
the Spirit of Salt will join itſelf to its new Gueſt. It would not be difficult 
| for thoſe that are well vers'd in Chymiſtry, to produce innumerable other Ex- 
amples of Matters that adhere and unite cloſely with one another, which yet 
are eaſily ſeparated by the Addition of the Third. And if it happens ſo in 
theſe Caſes, where is the Impoſſibility in any other Matters? 


Ster. VIII. The Fifth Objection, That in the Particles of Bodies we cannot ol - 
ſerve any ſuch Union, anſwered. 


Bu r it may be, our unbelieving Philoſophers will reply, that we cannot 
obſerve any ſuch uniting Properties in the Parts of human Bodies, and that 
therefore there is no ſuch Thing. 

But if they would pleaſe to attend to other Chymical Experiments, they 
might ſee that Water and Oil being put together, will not unite, but remain 
unmixed ; but if you ſhould join the ſame Oil with Pot-Afh, and Salt of Tar- 
tar, or any other good Lixiviate Salt, (or even ſome Oils with Sugar) and 
make it into Soap, it will eaſily unite with Water. 

Copper is likewiſe indiſſoluble, and will hardly be touched by common 
Water; but if you add thereto ſome Volatile Salt of Sal-Armoniac, the Cop- 
per will be entirely diſſolved, and turned into a blue Liquor. 

Reſin made of Drugs, ſuch as Jallop, Scammony, &c. cannot be ſeparated in 
ſimple Water; but add to them Yolk of Eggs, or pounded Almonds, and they 
will be eaſily mixed together; from whence, as alſo from a great Number 
of other Experiments which we might borrow from the Chymiſt, it is plain, 
that tho' two Matters will not unite, the ſame may be brought about by the 
Addition of a Third: And having ſhewn this in ſo many Caſes, what Im- 
poſſibility is there again, that the Material Particles of our Body, according 
to the ſame, or other Analogous Laws of Plants and Animals wherewith they 
_ been united, may after a Separation be joined again as they were once 
before ? | 


Setcr. IX. The Sixth Objefion, That theſe Particles are ſcatter d too far from 
each other, anſwer'd. 


Ir any Body that ſeeks for farther Evaſions, ſhould herenpon reply, that 
theſe Particles bcfore they can be united to others, muſt firſt be brought very 
near together; but that between thoſe of our Body, there are oftentimes 
found very great Diſtances, and that their Union is thereby prevented; let 
him conſider, that tho* Acids and Alcali's muſt come very near, before they 
can lay hold on each other, yet Amber, Wax, Glaſs, will attra& Straws, 
and other light Matters at a much greater Diftance, only by being a little 


rubbed ; that the Load Stone draws Iron, tho' it be yet farther off, and that 
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whatever is counted heavy upon the Earth, moves, or is attracted towards 
the Centre thereof ; not to repeat here that which muſt be ſuppoſed, accord- 
ing to the Opinion of Sir {ſaac Newton, and whereof we have given a Proof 
above in the XX VIth Contemplation, viz. that even the heavenly Bodies at 
their great and almoſt immeaſurable Diſtances, are ſubje& to a Law that brings 
them towards each other. If then it appears from hence, that ſuch great 
Bodies gravitate or move towards each other, according to the preſent Laws 
of Nature, tho” at ſuch great Diſtances, and as far as their Motion will per- 
mit, do unite with one another; why ſhould it be impoſſible for the ſame 


Power to do this in human Bodies ? 


Ster. X. The Seventh Objection, That the Particles of Matter would af with 
Choice or Knowledge, anſwer'd. 


Turk is another Objection, namely, that the Particles of our Body 
might ſeem to act with Judgment and Election, if among ſo many Millions 
of others they ſhould juſt meet at the ſame Places of the Body to which they 
belong, and concur with them in forming a new Structure. 

Yet this is no greater a Wonder, than that among ſo many other Places 
where the Particles of the Earth, Water, Light, and Air, might fix themſelves, 
thoſe that are proper to produce Grapes, do only unite themſelves to Vines; 
thoſe of Apples, to Apple-Trees; ſuch as belong to wholſome or unwholſome 
Plants, are united after the ſame manner; and notwithſtanding that the moſt 
poiſonous Herbs grow near, or in the midſt of a great Quantity of Corn, this 
laſt will not be affected thereby. 

The like may be obſerved even in our own Bodies, where from a mixed 
Chyle conſiſting of ſo many Kinds of Meats and Drinks, thoſe Particles are 
only join'd to each Part of the Body where they are wanting for the ſupport 
of the ſame; by which Direction it comes to paſs, that Fleſh, Bone, Mem- 
branes, @c. do all remain unmingled, and in order; without which they 
would otherwiſe be ſoon uncapable of diſcharging their Functions. 

And to give other Inſtances, of which we may find a great many in Chy- 
miſtry; mix Iron, Lead, Salt, and Stone, all of em reduced to a Powder, to- 
gether ; then hold a Load-Stone near it, it will draw the Iron only, and as it 
were by free Choice out of this Compoſition, leaving all the reſt of the Bo- 
dies untouched : Pour Quickſilver upon this Powder, it will only embrace 
and unite itſelf to the Lead, neglecting the reſt ; put ſome Water to it, that 
will only imbibe the Salt, and let all the reſt alone. The Doctrine of the 
Menſtrua, or diſſolving Liquors, will furniſh us with a great Number of other 
Inſtances, wherein each acts upon its proper Object, as it were by free Choice 


and Knowledge. | : : 
Now there is not more required to the Renovation of our Bodies from their 


Atoms or Particles, than what we ſee in theſe Matters. | 


Sect. XI. The Eighth Objefion, Concerning Canibals or Men-eaters, anſwer dl. 

Bur the Hiſtories which we read of Men- eaters, ſeem to be of ſome 

Weight with thoſe who would 2 Notion of the Impoſſibility 
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the Reſurrection into the Minds of weak Men: Since when one Man is de- 
vouted by another, the Conſequence would ſeem to be, that as one is turned 
into the Food of the other, his Body would like wiſe be changed into the Body 
of the other; and foraſmuch as it is an Article of the Chriſtian Faith, that 
each one ſhall riſe with his own Body, they think they can prove it to be im- 
poſſible in this Caſe ; becauſe, tho' the Body of the Canibal ſhould be raiſed 
in all its Parts, yet that of him who was devoured, will be deprived of 
ſeveral. 

Now to remove this Difficulty ; theſe Obje&ors muſt be forced to own 
that two Caſes may come to paſs therein. The Firſt is, when the Canibal 
lives ſome Years after the Perſon he has devoured ; for in this Caſe it is clear 
that the Objectien will fall to the Ground, becauſe, according to the com- 
mon working of Nature obſervable in all Bodies, that which now tends to 
Food, and to compole a part of the Body, may be ſeparated therefrom long 
before its Death; tor if in the Body of any one who daily makes uſe of Food, 
the Subſtance did not leſſen; and if only one Qunce of that Food which a 
Man takes each Day at every Meal, ſhould be converted into the Subſtance 
of his Body, there would be added every Year 20 Pounds to the Weight there- 
of, and conſequently in 53 Years, it will amount to above 1000 Weight; 
whereas we find it otherwiſe by Experience. From whence we may con— 
clude, that as the Body becomes heavier and bigger by Food, it does at the 
ſame time grow lighter and leſs by Perſpiration, and other Motions of the 
Fluids, as Santtorius has firſt obſerved. 

If now we ſuppoſe the Second Cafe, and in order to make all the Conceſſions 
that are reaſonable, allow that this Canibal, or Man- eater, docs die at ſuch a 
time as the Objector himſelf thinks fit; and that the Fleſh of the Perſon de- 
routed is united to the Body of him that cats it: This Objection may ſeem 
at firſt Sight to thoſe that have not much contemplated the Manner of Go v's 
working in Nature, to carry ſome Force with it. 

But let theſe ObjeRors conſider, that altho” the Maker of a human Body 
permits ſo many Things to come to pals therein with our Knowledge, and 
at the Command of our Will, yet he excepts the Nouriſhment of the Body 


out of it, that being performed not only without any Power of the Will, but, 


even without our Perception or Knowledge; ſince after that the Food has 
p aſſed thro' the Stomach and Bowels (where indeed ſometimes we have ſome 
Perception thereof) no Body knows what becomes of it afterwards, nor with 
what Parts, nor at what Time it is united; ſhewing thereby, that this Be- 
nefit which is procured to us by the taking of Food, depends perfectly and 
only upon his Will. We ſee likewiſe that ſome ſickly Piſpoſitions, as alſo 
too great Heat, too violent a Motion, too great a Paſſion, which laſt are not 
wont wholly to deprive us of Health like bodily Diſtempers, are oftentimes 
the occaſion that our Bedies are not nouriſhed by the Food that is uſed, ſo 
well as at other times, | 

From whence it is-probable, that if the Defign of the Great Creator of all 
Things be that every Man ſhould Riſe with his own Body, as He has decla- 


xed to us in his holy Word; tis likewiſe in his Power to hinder, that! no 2 
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Particle ſhould eſſentially belong to two Bodies, and that, even aſter a natu- 
ral Manner, there is no Impoſſibility in it. | 

But if this Argument ſhould not appear ſufficiently convincing to ſome, 
they may be aſſured thereof by numberleſs Chymical Experiments; by which 
it will appear, that tho' a Body has the Property of uniting itſelf to another, 
yet it can be hinder'd by the Addition ot a third, and by other Ways too 
trom doing the ſame. 

Thus Spirit of Salt-Petre will unite with Steel ; but if one firſt puts into it 
a fixed Alcaline Salt, ſuch as that of Tartar, the aforeſaid Effect will be pre- 
vented, 

A Lixiviate Salt will mix with Oil, and turn it into Soap; but put a little 
Vinegar to it, or any other Acid firſt, and the Salt will not incorporate with 
the Oil; and even when the Mixture is actually made, they will be divided 
and ſeparated thereby. 

Iron will join itſelf to the Load-Stone, or rather they will more towards 
each other; but turn them only the wrong way, and they will fly from, or 
drive one another away. But to Inſtance in no more Caſes, as one mighr 
eaſily do from Chymiſtry, who can give any Reaſon why the ſame Power that 
does all theſe Things, cannot bring about the ſame Eftefts in the Parts of a 
Man, whoſe Body has been united as Food to the Body of a Canibal ? 


Sg cr. XII. Convictiou and Pefſibility of a Reſurrefliog. 


I x x0 very well, that ſome ingenious and acute Philoſophers may not be 
at a loſs to fancy Hypotheſes, in order to ſolve the Cauſes of all thoſe Expe- 
riments we have produced, and it may be ſuch as may ſeem to have ſome Ana- 
logy therewith ; and that even all the Chymical Phznomena are accounted for, 
by one this way, by another, that ; but it is not neceſſary either to admit or 
to reject the whole: Firſt, becauſe we do not here undertake to inquire into 
the Truth of thoſe Principles upon which each Man builds his Syſtem of na- 
tural Knowledge. Secondly, Becauſe it is ſufficient to our Purpoſe, if the Ex- 
periments be only true, let People deduce them from ſuch Cauſes as they 
ſhall judge moſt conſiſtent with their own Hypotheſis: Foraſmuch as no Body 
can pretend to prove from ſuch Pores, ſuch a Figure, ſuch a Determination of 
Motion, ſuch an attractive Force in the Parts of Matter (from which Princi- 
ples moſt Cauſes are derived in this Age) whether it be poſſible that each of 
theſe are likewiſe to be found in others; and that the ſame Power which has 
adapted the firſt to theſe Properties, does likewiſe do the ſame in others, by 
changing them every time according as it ſhall judge 1t to be molt ſerviceable 
to its great Ends and Purpoſes. 


Secr. XIII. Tranſition to another kind of Threefold Oljections. 


I 161 T have made an end here of the Proof of the Poſſibility of thę Re- 
furre&tion in the ſame proper Bodies, were it not that ſome Atheiſts pretend to 
defeat the ſame after other Manners ; namely, Firſt, by unadmittable Con- 
ſequences, which they think they can draw from thence. Secondly, By the 


' Suppoſition of Things that are poſſible, which notwithſtanding the Reſur- 
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ection of the ſame Bodies, makes impoſſible according to their Notions, 
Thirdly, By comparing the Bible with itſelf (from whence all Chriſtians 
prove the Certainty of their Reſurre&ion) and by quoting ſuch Texts out 
of it, which, as they would make us believe, ſeem to have very little 
Agreement with a Reſurrection in the ſame Body. And I hope we ſhall 
not appear tedious to the Learned, if we ſtill add ſomething here to obvi- 
ate theſe Difficulties, eſpecially if we uſe no other Proots therein, than ſuch 
as are founded upon daily Experiments. 


Sect. XIV. Three Objections of the firſt Kind. 


Tur Firſt Conſequence then, which they think muſt appear abſurd and 
unadmittable to every one, is, That in caſe the Reſurrection be made in 
the ſame proper Body, a Child dying ſoon after its Birth, will riſe again 
likewiſe as a Child, and with an imperfect Body. 

The Second is, That if any one whilſt he is yet a Child, loſes a Leg or 
an Arm, and lives afterwards ſome Years, and grows bigger, he muſt be- 
lieve that when he dies, he ſhall riſe again maim'd, and without Arm or 


Leg; or in caſe his Body be ſupply'd with thoſe Limbs that are wanting, 


they will be wholly diſproportional to the reſt, 

The Third is, That if a Man is to riſe with his un Body, it ſeems to 
them a neceſlary Conſequence, that almoſt all Bodies will be entirely ſpent 
and waſted, and much ſmaller and lighter than they ought to be naturally 
at the Reſurre&ion : Since molt Men before they die, fall away ſo much 
through Sickneſs, and ſome are ſo exceedingly waſted by Conſumptions, as 
» fall far ſhort of that Weight and Size which belong to their Bodies in 

ealth. 


Ster. XV. Ob jections of the ſecond Kind. 


Tur Fourth 1 which they Object, and which, tho' poſſible in itſelf, 
they think the Belief of Chriſtians renders impoſſible, is the following: If 
a Canibal or Man-eater ſhould live a Number of Years, and in all that time 
ſhould uſe no other Food than human Fleſh, it ſeems impoſſible to them 
that both the Canibal himſelf, and at the ſame time all that have been de- 
voured by him, can riſe again with their own perfect and proper Bodies. 


Sect. XVI. Objeftions of the third Sort from the Holy Scriptures. 


Txt Objections which they themſelves produce from the Holy Scrip- 
tures, are firſt, ſuch Texts where expreſs mention is made of a Re ſurtection 
in the ſame Body; as Fob xix. ver. 26, and 27. Tho after my Skin Worms 
deſtroy this Body, yet in my Fleſh ſhall I ſee God, whom I ſhall ſee for my ſelf, 
and mine Eyes ſhall behold, and not another. And Paul, Rom. viij. ver. 11. 
He that raiſed up Chriſt from the Dead, ſhall alſo quicken your mom tal Bodies; 
as alſo Phil. iij ver, 21. Who fhall change our vile Body, that it may he faſhioned 
like unto his gloricus Body, We ſhall not repeat all the reſt that are of che 
ſame Tenor. 
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Againſt theſe Texts they oppoſe ſome Expreſſions of the ſaid Apoſtle, 
1 Cor. xv. ver. 35, 36, 37, 38. which they think cannot be underſtood con- 
ſiſtent with the former; for when before, he introduced an Objector uſing 
theſe Words, ver. 35. But ſome Men will ſay, how are the Dead raiſed up ? And 
with what Body do they come ? He anſwered the ſame by a Compariſon of a 
Grain of Corn, ver. 36. Thou Fool, that which thou Teal, is not quickened except 
it die; ver. 37. And that which thou ſoweſt, thou ſoweſt not that Body that ſhall 
be, bat bare Grain, it may chance of Wheat, or ſome other Grain, ver. 38. But 
God giveth it a Body as it hath pleaſed him, and to every Seed his own Body. From. 
which Works therefore they conclude, that we ſhall not aſſume at the Reſur- 
rection the ſame Bodies which are put off at Death; but that they will be 
other, and different, and ſuch as God gives according to his Pleaſure. So- 
that according to them, this Text ſeems to contradid the former, and like- 
wife itſelf, becauſe if a Man ſows any Thing elſe than the Body that ſhall 
be, and that God gives to the thing ſown, a Body as it hath pleaſed him, tis 
impoſſible in their Opinion to be the ſame Body of that Seed. 

Beſides this, ſome of 'em urge other Difficulties againſt a Spiritual Body, 
ver. 44, and 46. and eſpecially becauſe in ver. 50, it is ſaid, that Fleſh and. 
Blood cannot inherit the Kingdom of God. This ſeems to them contradictory 
to the former Paſſages quoted from Job. 


Secr. XVII. Our Defign here is not to deſcribe the Manner of the Reſurrection, 
which we muſt leave to God. 


BETORE I paſs on to anſwer theſe Difficulties, I find myſelf obliged, 
for the Inſtruction of ſuch Chriſtians as may happen to read this, to- 

remiſe : 
F I. That our View here is not to account for the Manner of the Reſur- 
rection of the ſame Body, which great Myſtery we mult leave to the Wiſe 
dom and Power of God only; nor have we undertaken any Thing more, 
than to ſhew that ſuch a Reſurxection involves no Impoſſibility in it; and 
that the foregoing Objections raiſed by ſome Atheiſts, even from the Holy 
Scriptures, in order to ſooth and quiet their own Conſciences againſt the 
Terrors of this Reſurre&ion, may be eaſily cleared up and removed, from 
what we find daily paſſing in the World by our own Experience. 


Srcr. XVIII. A General Anſwer to al the Objefions againſt a Refurrettion, 
taken out of Scriptare. 


II. To return general Anſwer to all that theſe unhappy Cavillers, and 
deplorable Biblereaders (I mean ſuch as only ſift the. Scriptures to diſco- 
ver Abſurdities therein, as I have known ſome ſuch) fancy they have found 
in that Holy World, which they can neither reconcile with their own No- 
tion, nor with other Texts that treat of this Reſutrection. I ſay, nothing 
more is required to anſwer theſe People, than what we find to be expreſsly 
affirmed in the ſaid Scriptures ; namely, that in order to underſtand the true 


How, and.other Circumſtances of the Reſurrection, we muſt, ce £0” 
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the before quoted Reply of our Lord to the Saducees, not only know the 
Scripte, but likewile the Power of God, if we would not Err. 


Scr. XIX. A bare Hypotheſis is ſufficient to ſhew the Poſſibility of any Thing 

To diſarm the Atheiſt as much as poſſible of all their Evaſions, it is ne— 
ceſſary to add, that tho' what we ſhould hereafter produce from natural 
Obſervations, could not be demonſtrated to be ſtrictly true, but were only 
a ſimple and naked Hypotheſis, it would carry with it perfectly the ſame 
Weight and Force in this Matter. Since to prove the Poſſibility of any 
Thing, there ought not to be more required from him that aſſerts it, than 
only to find out an Hypotheſis containing the Manner how it may come to pals, 
and which includes no Contradiction in it. I don't think that any Atheiſt 
will deny this, ſince it is own'd by the chiefeſt of their Sect. To begin 
then : 


Sect. XX. There is a Proper or Own, and a Viſible Body. 


I. Evy Man has beſides his Soul, a Body, which, for ſo far as it can 
be ſeen by all, we ſhall expreſs by the Name of a vi/ible Body. 

IT. This Body may be termed, in reſpect to thoſe of other Men, one's 
peculiar or particular Body, ſince a Man is thereby diſtinguiſh'd from others, 
and it is the Compoſition ot this particular Perſon, and no other. 

III. But fince this viſible and particular Body does undergo very many 
Changes, and according to the Difference of Years, and to the good or bad 
Conſtitution of a Man, and otherwiſe, becomes ſmaller and greater, leaner 
and' fatter, lighter and heavier ; and that it is even poſſible that one and 
the ſame Matter may now belong to the viſible Body of one Man, and at- 
terwards to that of another; as tor Inſtance, if the Blood of one Man, by 
a Wound or otherwiſe, ſhould be ſpilt upon the Earth, the Matter of it might 
| ſerve to feed ſome Plant or Fruit, which being afterwards eaten by ano- 
ther, contributes to the Increaſe of his viſible Body: And ſince, notwith- 
ſtanding all theſe Changes, every wvifible Body does iti.l remain the Body of 
the ſame Perſon, it is apparent that there muſt be ſomething in the vll 
Body which undergoes ſo many Changes, from whence it has a Right to be 
always denominated the own Body of the ſame Perſon; of which Term we 
ſhall likewiſe make uſe in the following Diſcourſe, in order to make a Di- 
ſtinction between the own and viſible Body of every Perſon. 

IV. And thus it is plain, from what has been ſaid, that there is an eſſen- 
tial Difference between the own and vifible Body of a PAſon ; ſince many 
Parts of the laſt can be joined to, and ſeparated from it, and even belong 
to more viſible Bodies than one; but the own Body remains fix'd and deter- 
mined to one and the ſame Perſon only. 


Secr. XXI. This Diſtinction is acknowledged by all. 


V. Arp that none may think that this Diſtin&ion between a vi/ible and 


an own Body is invented by us, and has no Foundation in Truth ; it is 
known that it one ſays of a Man, that he weighs 200 tb. nothing elſe - * 
der 
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derſtood thereby, than thät it 18 nis voie Dody which 16 Oc (nat vv SUK 
but if one ſays, that ſuch a Man is 80 Tears old, it can only be meant of the 
ows Body, ſince all the Food that he has uſed in the laſt 10, 20. or 30 
Years of his Life cannot be (aid to have appertained to his vi#ble Body the 


whole Space of 80 Years. 
Scr. XXII. The viſible Body confifts of Fluid and of Solid Parts, aud of 


Laws. 


VI. No w to enquire wherein this owz and vifible Body does determi- 
nately conſiſt, it muſt be confeſs d, fitſt, that this own Body which helps to 
compoſe the Perſon, is not the vi/ible Body wholly and ſolely ; [ See Numb. IV.] 
it muſt therefore be contained within the vifble Body. 

VII. This vifble Body conſiſts, 

Firſt, Of Fluid Subſtances, as Blood, Whey, Lympha, Chyle, and Milk in 
Women that give ſuck, and Water in which the Embryo lies in thoſe that are 
pregnant; various Kinds of Glandular Juices from the Pancreas, the Glands 
of the Stomach and Inteſtines, Gall, Spittle, Sweat, and perſpiring Matter, 
Tears, Snot, Nervous Juice, and others, that have yet no particular Name ; 
to which ſome add Far, the bitter Matter in the Ears, that in the Semi- 
- TW and the like, tho' they are ſomething thicker than Liquors or 

luids. | 

Secondly, Of Solid Matters, Fleſh, Bones, Nerves, Membranes, the Teeth, &c. 
The modern Inquirers reduce them all to Bones and Nerves, as we have 
obſerved already in Contemplation XI. Set. 17. | 

Thirdly, Each vifib!e Body, whillt it is alive, has its particular Laws; 
thus there are Laws in human Bodies, according to which are regulated 
the Conſumption or Digeſtion of the Food in the Stomach, the Separation 
of the Chyle from the grofler or excrementitious Matters, the Sanguifica- 
tion or Converſion into Blood, the Separation of the Humours, the Motion 
and Nutrition whereby the ſaid Blood is turned here into Bones, there into 
Nerves and Tendons, in another Place into Membranes, &c. beſides Ge- 
neration and Production. According to theſe Laws, we ſee, that when a 
Piece of Bread is eaten by a Man, a Dog, a Fowl, and a Carp; in the 
three firſt it is turned into different. kind of Fleſh, in the' laſt it becomes 
Fiſh ; and the ſame Food makes a white Skin in an European, and a black 
one in a Moor, as it makes one Man fat and another Man lean ; and we 
find that Children uſing the ſame Food, are ſubje& to the ſame Laws; that 
the Stomach of one digeſts with Eaſe and Pleaſure, one kind of Food, as the 


Stomach of others does another. 


Secr. XXIII. The own Body confifts, in a manner, of no Fluid Parts, nor of 
Laws, but almoſt only of ſolid Parts. 


"7IIL. So then the own Body of à Man muſt conſiſt of one or more of 


theſe three, Fluids, Solids, and Laws. 
It does not ſeem to conſiſt of the Fluids, ſince many of them are changed, 


become more or leſs, and may be intirely ſeparated from the Body, whilſt 
6388 at 
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at the ſame Time it ſhall remain the proper and own Body of the ſame 
Perſon : Thus the Blood daily diminiſhes by the Separation of Humours 
and by Perſpiration, and is as daily increaſed by a new Chyle ; not to men- 
tion great Effuſions of Blood both in Men and Women; of the laſt of whom, 
I knew one who in a few Years had loſt much more Blood than the Weight 
of her whole Body was equal to; now whether it was a Blood conſiſting 
of this or that Matter that flowed thro her Veins, her Body remained un- 
queſtionably the ſame proper Body. 

Now ſince the Blood does not belong eſſentially to the proper Body, nci- 
ther can all the Humours that are ſeparated from it, be counted to belong 
to the ſame, foraſmuch as they are daily changed; thus Fat is diminiſhed 
by Leanneſs, and other Fluids by other Means, from thence we may con- 
clude, that hardly any, at leaſt very little, of the Fluids, are neceſſary to 
the Compoſition of what we call the own Body. | 

IX. Now that the Laws likewiſe do not belong eſſentially to the own 
Body, is apparent; Firſt, Becauſe the ſame are frequently changed in the 
ſame Men, whilſt they remain in the ſame Perſons. Thus Experience teaches 
us, that ſick and healthy People, young and old, are not ſubje& to the 
ſame Laws, which holds true both in Men and Women. Secondly, The 
ſame may be inferr'd not only becauſe the Body is material, and the Laws 
do only conſiſt in certain Motions and Properties, but particularly (which 
puts the thing paſt all doubt) becauſe a dead wifible Body, in which it can- 
not be ſaid that theſe Laws do any longer prevail, is as much eſteemed to 
comprehend the un Body of the deceaſed Perſon, as when it was living. 

X. Laſtly, Since it plainly appears, from all that has been ſaid, that a 
Body may ſtill continue the own proper Body of the Perſon, tho? filled 
with Humours and Juices quite different from thoſe it once had, and that 
ſuch Fluids may be likewiſe moved by quite different Laws, but even thoſe 
Laws may alſo entirely ceaſe when the Body is dead ; we muſt therefore 
only ſeek for this proper own Body in the ſimple and naked ſolid Parts 


thereof, 


Ste r. XXIV. The own Body conſiſts either of a Stamen or Principle unfol- 
ded only ; or elſe of a Stamen, that grows and increaſes by the Addition «f 
Foreign Particles. | 


VIII. Now to treat more cloſely of theſe ſolid Parts. 

It is very well known to thoſe that are verſed in the Inquiries of the pre- 
ſent Age, that as the Plants and Animals, ſo likewiſe Man does conſiſt of 
a firſt Principle or Stamen, which may therefore be denominated the own 
Body, or at leaſt. ſomething that contains the ſame; as has been already 
ſhewn in the X VIth Contemplation. 

The Parts of this Samen are in the Growth of it, and from time to time 
expanded, or unfolded, and cloathed as it were, and filled up with other 
Particles continually, till the viſible Body of a bigger, and at leaſt of a full 
grown Creature, reſults from it. | 


5 | | Now 
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Now ſince this Stamen, during the Growth of a Body, is clad and ſtuffed 
with other Matter in and about it, and fince it contains all the ſolid Parts 
of the Body in Proportion to its Bigneſs, either this ſimple expanded Ha- 
men, without any other adventitious Matter, muſt be admitted and allowed 
to be the own Body, or elſe the ſame Hamen filled and cloathed with that Mat- 
ter, which afterwards become Bones, Fleſh, Ligaments, Membranes, Cc. 


ſo far as thoſe compole the ſolid Parts of a Body, muſt be reckon'd the own 


Body; one of theſe is certainly true. 

We ſhall therefore, in both theſe Caſes, one of which muſt needs be ad- 
mitted, endeavour to ſolve the Objections of Atheiſts; and firſt, thoſe 
which they are uſed to bring from Nature, and next from the Holy 


Scriptures. 


Sect. XXV. How a Man may be ſaid to riſe again with his own proper 
Body, in the firſt Caſe. 

IX. Ir it be ſuppoſed that the bare Stamen, expanded according to the 
Bigneſs of the Body, without the Acceſſion of any other Matter to fill and 
cloath the ſame, be the own Body, and which is to continue ſo in all 
Men from their Birth to their Dzath ; there will be nothing more requi- 
red, that ſuch a Perſon ſhould riſe with his own Body, than that only this 
Stamen, ſeparately from the Particles that cloath and fill the Body, ſhould 
remain, and be continued in its own little Sabſtance, and that the great Au- 
thor of our Reſurre&ion ſhould, after Death, untold, fill, and cloath the 
ſame into a viſible Body, with the ſame Matter that belonged to it before, 
and in its Life-time, when it was a viſible Body; or elſe with ſuch other 
Matter as he ſhall be pleaſed to uſe. We ſhall not ſpeak of the altered 
or changed Properties and Faculties, ſince they do not affect the Matter 
thereof, nor do change the «wn Body as to its Efſence ; but refer it to the 
Word of Gop, touching the ſame. | 


Scr. XXVI. The own Body, tho" filled with other Matters, remains the own 
| proper Body of the ſame Perſon. | 


X. Bzror« we proceed any farther, let me add two Things that may 
obviate all Objections againſt what has been lately ſaid. 

Firſt, That an own Body, tho' filled and cloathed into a vifible Body with 
other Matter that never belonged to it, does nevertheleſs remain the own pro- 
per Body of the ſame Perſon ; nor does this want much Proof, fince any 
one that has fallen away by Sickneſs or Pain, if after his Recovery he be- 
comes bigger and fatter, and for that Purpoſe has uſed Food that was never 
any part of his own Body, will always be reckon'd to have been the ſame 
Perſon, and conſequently to have been alter'd by becoming ſo much more 
vifibly bigger and fatter. 


n Sect, 
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Sgr. XXVII. When am ene dies, a great deal of that Matter which belonged 
to the viſible Body, will be ſeparated therefrom. 


XI. Secondly, THAT when a Man has lived ſome Years, a great Quan- 
tity of that Matter which belonged to his vifble Body, may be ſeparated 
from it, and he (till remain the ſame Perſon ; „. that the own Body 
undergoes no Change by the ofs or Acceſſion of ſuch Matter that help'd to 
make it a viſible Body. | 

To prove this; Let us again ſuppoſe a Man that is 80 Years old, and 
that weighs 160 Pounds, and who, reckoning one Day with another, after 
Breakfaſt, Dinner, and Supper, unites but one Ounce every Day of the Food 
he uſes to the fluid and ſolid Parts of his Body, in order to repair what 
he loſes by Perſpiration, and other Ways; according to which, without 
reckoning the Weight of his whole Body as ſoon as he was born, there 
would be 80 times 365, which is 29, 200 Ounces, or 1825 Pounds of rutri- 
tious Matter, that has gone towards the Compoſition of his wi/b/e Body 
in the Space of 80 Years; from which it we ſubſtra& thoſe 160 Pounds, 
there will ſtill remain 1665 Pounds, which during his Life-time, when they 
were at firſt nothing but Wheat, Rye, Fiſh, Fleſh, &c. did not belong to 
his Body, but were quite foreign to it, and might as well have gone 
towards the Compoſition of any other Man's vibe Body, as of his; and 
which afterwards have ſerved to nouriſh his vi/ible Body for ſome Time, and 
finally have been ſeparated again from it ; in all which Caſes none can deny 
that it has been the ſame Perſon, and therefore always preſerved his own 
Body, from which, what has been ſaid before is ſnfliciently demon- 


| ſtrated. 


SEC. XXVIII. The three Objeftions of Sect. XIV. anſwer'd, in caſe the own 
Body confits of a bare Stamen. 


XII. Now to return a particular Anſwer to the particular Objections 
ſtarted by the Atheiſts, Sect. XIV, and XV. and which they pretend to 
raiſe from Nature, upon this Foundation, that the bare Sramen does only 
remain the own Body, and is only expanded or unfolded from itſelf into a 
larger Size, by extending the Parts of it farther from each other (of which 
an Example may be feen in the XVIIth Contemplation) there is no need of any 
other Argument than the following: 

If a Child were to riſe again asa Child in its own Body, the Matter of 
its Stamen need only be preſerved, and be again filled up at the Reſurrecti- 
8 by other or by the ſame Particles by which it had been increaſed 
before. 

It a Perſon is to be raiſed as full grown, the aforeſaid Stamen needs only 
to be expanded after the ſame manner as it would have been in the Liſe- 
time, ard then filled up and cloathed with Matter, which, when it re- 
mained alive, and increaſed in Bulk, would have ſerved for filling up the ſame; 
in. which Caſe, every one muſt acknowledge, that the ſame Perſon would 


have riſen again in his own proper Body. 
The 
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The ſame may likewiſe be ſaid, if any one that is now a Man, and had 
loſt a Leg or an Arm in his Childhood, ſhould die; for here it is only re- 
quiſite, that that Part of the Stamen which was to compoſe the Arm or 
Leg, ſhould be expanded, filled up, and cloathed, in Proportion to the bigger 
Body, as has been ſhewn before concerning the ſmaller, 

Moreover, if any one dies lean and waſted, and at the Reſurrefion his 
Body is filled with Matter, which did either never belong to him, or other- 
wiſe, with ſuch as had before filled up his own to a vifible Body, why ſhould 
he, at the Reſurrection, be leſs accounted the ſame Perſon, and be recko- 
ned leſs to enjoy his own Body, than Job is ſaid to remain the ſame Job, 
and to have retained his own Body, as well, when by the Goodneſs of Gos 
he was reſtored to his former Strength and Health, as when he was ſo 
waſted, as to be able to ſay of himſelf, Chap. xix. ver. 20. My Bone cleaveth 
to my Skin and to my Fleſh, and I am eſcaped with the Skin of my Teeth ? Now it 
is very probable, that that which render d his wvifible Body bigger and hea- 
vier after his Recovery, conſiſted of ſuch Food and Matter as did not be- 


fore belong to the ſame. 


Szcr. XXIX. The Objettion in Set. XV. anſuer d upon the ſame Foundation, 


XIII. FIS ALI I, if now even a Canibal had, during his whole Life, fed 
upon nothing but the Matter of the vi/ib/e Bodies of Men, and it had only 
leaſed Gop to hinder that the Stamina of all thoſe whom he had devou- 
red ſhould have been converted into Food, but that they ſhould have paſ- 
ſed thro* his Body with other excrementitious Matter; what Impoſlibility 
is there, that the particular Samen of each Perſon (which we here ſuppoſe 
to be the own proper Body) ſhould be ſeparated from thence, and filled up 
again by other proper Matter, or, it may be, by ſome that had ſerved the 
ſame Purpoſes before, as well as other dead Bodies. For it has been al- 
ready ſhewn, in Numb. XIV. that when a Perſon dies after ſome Years, 
there are always a great Number of Particles ſeparated from his Body, 
at the Time of Death, which had ſerved before to the filling np of a vi- 
7% Body. 
þ Thus likewiſe may the Stamen of the Caniba! himſelf remain alone, with- 
out any of its expanding Fluids, and be filled ap with others at the Reſur- 
reftion, and he accordingly may rife likewife in his own Body. For who 
can deny thar any Man, for Inſtance, that has lived twenty Years upon 
human Fleſh, and after that, fifty Years more upon Bread, does not, in both 
theſe Caſes, retain his own Body? For which Reaſon the proper Body of any 
Perſon does remain the ſame proper and own Body, tho' fili'd up with other 
Fluids. See Set, XX VI. 


Sect. XXX. The viſible Body of a Man may be very much emaciated, and yet 
remain his viſible and own Body. 


XIV. Now to pals on to the ſecond Thing mention'd in S. XXIV. 
and to ſoive the Objections of the Atheiſts by this other Principle, that 


the own Body of a Man does not only conſiſt of the ſimple Sramen, but does 
3 moreover 
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morcover always comprehend ſome of the filling and cloathing Matters which 
| adhere to the f2id Samen, altho' what has been already mention'd be ſuffici- 
ent to demeultrate the Poſſibility of a Reſurrection in the own Body, againſt 
all Atheiſtical Exaſions whatſoever, JG" 

Let me here ptemiſe, that it is experimentally known to many, that the v 
ſible Body of a Man may be extreamly emaciated, or become very lean, and 
yet remain his own, and likewiſe his viſble Body. Accordingly two Infian- 
ces, among many others, do particularly recur to my Mind; the firſt was of 
a Perſon who had before been very Muſculous and Fleſhy, but was, without 
any viſible Fever, ſo exceedingly reduc'd by a Maraſmus or Leanneſs, that his 
Legs and Arms, and all his Body beſides, appear'd to them that ſaw and felt 
him, to be nothing but Bones, or a living Skeleton ; his Skin was all over 
blackiſh, and very hard, cleaving almoſt inſeparably to the Bones; nor could 
we externally. diſcover the leaſt Softneſs of any Muſcles, of which, notwith- 
ſtanding, the ſolid Parts remained under the Skin. 

The Second, who was likewiſe before a very corpulent and fat Man, upon 
the burſting of three Veſſels in the Lungs, call'd by the Anatomiſts Vomics 
Pulmonum (trom the leaſt of which there proceeded by coughing and reach- 
ing as much Matter as would fill half a common Baſon, and from the biggeſt 
much more, in leſs than an Hour's time) was in a little while reduced to ſuch 
a Leanneſs, that his Fleſh was quite waſted ; and the ſame was attended like- 
wiſe with a continual Cough, which laſted even a great while after he was 
aſleep. Notwithſtanding which, both theſe Perſons afterwards recovered their 
Health ro ſuch a Degree, that the firſt of em was again plump and fleſhy, 
and the other grew extreamly fat. I have related both theſe Hiſtories, be- 
cauſe no Body ever queſtion'd, nor can it at all be doubted, that theſe Men, 
in both theſe ſo different Caſes, were the ſame Perſons, and that their fat as 
well as their lean Bodies might and ought to be denominated their ve and 


01 Bodies. 


Secr. XXXI. The own Body, tho allowed to be a Stamen, with an Accretiou 
of foreign Matter, conſiſts of nothing elſe but of ſolid Particles, and chiefly of Bones. 


XV. Bron we proceed, it muſt be here again obſerv'd, that the ou 
Body of a Man, tho' conſiſting of a Samen, increaſed with other Matters, is, 
as has been already hinted, only compoſed of Solid Parts; foraſmuch as the 
Fluids and the Laws are daily changed, and the laſt of em do entirely ceaſe 
at the Time of our Death. | 

Moreover, ſince a viſible Body, thoꝰ reduced to ſuch a Leanneſs as we have 
juſt now ſhewn, may continue to be the viſible Body, having never been en- 
tirely deprived of its Fluids during its Leanneſs, the own Body muſt be ill 
leſs in Matter than the emaciated viſible Body. 

Finally, that this oun Body does conſequently conſiſt of nothing elſe but 
Bones and Nerves, of which likewiſe the Membranes, and of them the Tubes 


of the Fleſh are compoſed, (See Contemplation XI. Sect. XVII.) and the ſaid - 


Fleſh, when the Blood and Humours are ſeparated from it, is ſo very ſmall a 


Part of the viſible Body, that it can hardly be ſeen, nor even felt externally in 
the 
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i | the greateſt Leanneſs; ſo that from hence it appears, that the real own Body — 
does chiefly conſiſt of mere Bones. r til | 


Szcr. XXXII. The Three Objeftions mentioned in Se&. XIV. ſolved, upon 
| the Suppofition, that the own Body does confift of a Stamen increaſed to a certain 
Bigneſs. or 
XVI. No v in order to ſolve the former Obje&ions likewiſe from this Se- 
cond Principle, of which mention has been made in ct. XXIV. Suppoſe a 
Child to die, if it be to be raiſed again as a Child, it is unqueſtionable that 
| it puts off by Death its own Body in the viſible one. 00% 
| If it be to riſe as a full grown Perſon, it is certain that no Atheiſt can de- 
| ny, but that this own Body of the Child would have been filled up and cloath- 
| ed with other Matter that never belonged to the ſame, it the Child had lived 
to Man's Eſtate, and yet it would have remain'd the own Body of this Per- 1 
ſon. Now in caſe the Body of ſuch a Child ſhould at its Reſurre&ion be in- 4 
creaſed with the ſame Matter, which would have been made uſe of if it had 
re main'd living; what Reaſon can there be to affirm, that ſuch a grown Body 
would not have been the Child's un Body in the one Caſe as much as in the 
other ? 
The ſame Thing may likewiſe be apply'd to a Perſon, that in his Youth: 
has loſt a Leg, or an Arm, or any other Member; as likewiſe to thoſe Ob- 
jections, that moſt Men mult riſe again with meagre and walted Bodies. 
Foraſmuch as we have ſhewn above, Sett. XXX. that not only a Body al- 
moſt utterly emaciated, but alſo in the Caſe of Job, the ſame Body fill'd with 
other Fluids (ſuch as never belonged to it before) may remain the vi/ible Body 
of the ſame Perſon ; and no Reaſon can be given, why that which happens. 
at the Reſurre&ion to a Body emaciated by Sickneſs, may not likewiſe be ap- 
ply'd to a Body fill'd with Parts that render it much more beautiful, and, 
denominate it the own and vifible Body of the ſame Perſon ; the rather, ſince 
ſuch a Repletion or Increaſe may likewiſe be made with ſuch Matter, which 
even had ſerved before to the filling up of the fame Body in its Life-time ; of 
which, at the Reſurrection, there will be at hand a great Quantity, and more 


than is neceſſary. See Sect. XXVII. 


Stcr, XXXIII. The Objeftions of Set. XV. anſuer'd from the ſaid Prins 
ciples. _ 


XVII. FIS AIT, to return an Anſwer to the Difficulty which theſe de- 
plorable Philoſophers think impoſſible to be ſolv'd, and which they fetch 
from the Example of a Canibal, who was ſuppoſed to have devour'd a 
great many Men, and to have uſed no other Food: Theſe Gentlemen 
are deſired to obſerve in the firſt Place, that the Foundation of their Mi- 
flake conſiſts herein, viz. That the Body of ſuch a Man- eater can be nouriſh'd 
as well by the own as viſible Body of one or more Perſons, the contrary 
whereof 1s true. 

To prove this, can a Canibal ſupport his Life (not to ſpeak of his Health) 


wherewith, if nothing but ſuch emaciated Bodies, as we have deſcribed above, 
were 
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were allowed him for Food? Can he likewiſe eat Bones that are withered to 
a greater Degree even than thoſe that are dried in the Sun? Can he be nouriſh- 
ed with Nerves and Membranes entirely and perfectly diveſted of all their 
mw For a vi/ible Body, though never ſo much emaciated, can yet be in no 
enſe eſteemed an own Body, as long as there are any Fluids therein, as we 
have ſhewn above, Se&. XXII. and XXIII. | 
On the contrary, daily Experience teaches us, that what we make uſe of 
for Food does belong only to the vifible Body of an Animal, and the Fluids 
that are therein. Thus we know that the Gravy of Roaſt-Meat, and the 
Soop of that which is down boiled, yields a very hearty Nouriſhment, but 
that the ſolid Particles belonging to thoſe Bodies upon which we feed, are 
ſeparated from the Nutricious Juices, and paſs off through the Body. 

To conclude; Since now the own Body muſt be conſidered abſtractly from 
any Humours and Juices, and ſince all that ſerves for the Food and Nouriſh- 
ment of a Man-eater, muſt only be divided from the vi/ible Body of the Per- 
ſon devoured ; it is plain, that altho* a Canibal had devoured hundreds of vi- 
fible Bodies of other Men, it would likewiſe happen, according to the com- 
mon Courſe of Nature, that the ſolid Particles diveſted of all their Juices, or 
the own Bodies of the devoured Perſon, would be diſcharged, or caſt out un- 
mingled with thoſe of the Devourer; and conſequently that each of them 
might appear ſeparate and entire at the Time of its Reſurrection. 


Szcr. XXXIV. Comuviftions from all the foregoing Objections. 


XVIII. Now let an unhappy Atheiſt ask himſelf ſeriouſſy, and in his Re- 
tirement, whether all theſe Objections which he is wont to fetch from Na- 
ture, can ſecure him againſt the Poſſibility of a Reſurrection ſo much dreaded 
by him? And if he argues without a Reſolution of not believing the ſame, 
whether theſe ſtudied Evaſions can free his Mind from the continual Terrors 
that muſt unavoidably follow the leaſt Reflections of an approaching Reſur- 
re&ion, and the Conſiderations of appearing before the Judgment-Seat of that 
Juſt and Almighty Gov, whom he has ſo frequently, and ſo unworthily 


blaſphemed ? 
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CONTEMPLATION XXIX. 
07 Unknown Things. | 


Scr. I. Tranſition to Unknown Things. 


0 NCE we have endeavoured in the foregoing Contemplations, to ſhew 
trom a very ſmall part of what is known to us both in the great and 
little World (and we hope likewiſe with unqueſtionable Succeſs) that there 
is ſuch a Being as a Wiſe, Mighty, and Gracious God; we might here 
put an end to this Work, were it not that cven in thoſe Things which are 
{till unknown, and which, perhaps, will remain for ever unknown to all 
Men, there did not ſeem to remain ſome Proots great and ſtrong enough to 
bring unhappy Atheiſts to a better Mind. 


SECT. II. That there are many Things ſtill unknown. 


Ir will not be very neceſſary to uſe many Arguments to prove, that there 
are unexpreſſible Number of Things in the Viſible World, as yet unknown to 
all Men. The different Opinions which prevail among the greateſt and moſt 
learned Men, about the Cauſes of the ſame Appearances, prove this Aſſer- 
tion plain enough; and one might well judge a Man very uncharitable, 
who when any one among thoſe Learned Men had proved properly and 
experimentally the Truth of his Opinions, ſhould think of all the reſt, 
that they could be ſo unreaſonable as to refuſe to comprehend, or ſo ſtupid 
as not to be able to comprehend this Truth : Ar leaſt this is certain, that 
it there be three Perſons of different Opinions, two of them, and it may 
be all three, know nothing of the Matter. And, not to repeat here the 
Confeſſions which great and famous Mathematicians have made of their 
Ignorance of many Things, with a generous Selt-Denial (of which one 
may ſee one Example in the thirteenth Hydreſtatical Propoſition of Dr. Wallis, 
and another in the eighteenth Optical Lecture of Dr. Barrow, Se. 13.) let 
the proudeſt and moſt ſelf. conceited Atheiſt tell us, whether there is any 
real particular thing, ſach as the ſmalleſt Leaf of Graſs, or the moſt contempti- 
ble Inſet, that are perfectly known to him; and concerning which number- 
leſs 2 might be propoſed to him, whereof he would be ſcarce able 
to anſwer any; at leaſt, could he tell us concerning one of thoſe, or any 
other material Being, how the ſmalleſt and original Particles thereof ate 
formed, how diſpoſed, how moved, and what ſort of Pores or Interſtices 
they make with one another? And even, not to go fo far, could he with 
all his Wiſdom be able to ſay, how a thing would appear through a good 
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Microſcope, unleſs he had taken the Pains before to examine the ſame > 
And after all, ſince there are ſo many Things which are quite out of the 
reach of the niceſt Inquiry, one may eafily conclude, that in each of them 
there is a great deal that is wholly unknown to him. But this may ſuffice 
here, ſince I cannot imagine that there is any Body who would paſs for 
wiſe or reaſonable, that will not readily own, There are many Things of which 


he is entirely ignorant. 


Sect. III. Atheiftical Oljections anſwered. 


IxN NO very well, that among theſe unhappy Men there are ſome, who, 
to elude the Proofs of a Wiſe God, (the very Thoughts of which is dread- 
ful to them) endeavour to ſcreen themſelves againſt the Reproaches of their 
convinced Minds behind theſe unknown Things, ſaying, That if there be 
{till ſo much unknown, how can we extol the Wiſdom of a Great Creator, 
which can only manifeſt itſelf in the Things that are known ? To anſwer 
which, belore we proceed any farther, and for the Satisfaction of ſuch as 
may ſtumble thereat, we affirm, Firſt, That the Wiſdom and Skill of an 
Artificer is not ſo much diſplayed by the Number of Things he has made, 
as by the Contrivance and Workmanſhip that appears in each of them. For 
inſtance, need we deſire to ſee any more than one Watch well made and 
\ $kiltully put together, to judge of the Knowledge of the Maker? And if 
we ſee but one compleat Picture of a Painter, will it not be ſufficient to ac- 
knowledge him to be a great Maſter ? Now if this be true, as it cannot 
be contradicted, I leave it even to the Atheiſt himſelf, whether he muſt 
not own, that in the foregoing Diſcourſes not one, but very many Inſtances 
have been produced, of a Wiſdom that governs the World ; and conſequent- 
ly, altho' there be an infinite Number of Things ſtill! unknown, whether 
thoſe which we now know are not abundantly ſufficient to demonſtrate the 
Wiſdom of their Maker: The rather, ſince that in knowing all theſe Things, 
we know 2 great deal in reſpe& of others that have never inquired into, 
nor read the Diſcoveries in Natural Philoſophy ; which, however, is very 
little, in Compariſon of what remains to be ſtill known. 

Secondly, Theſe Objectors mult be told, that a Man may be entirely 1g- 
norant of the Structure of a Machine, and of the Manner how it is put to- 
gether, and yet not be the leſs ſatisfied of the Art and Wiſdom of him that 
framed it ; eſpecially when one ſees that it is accurately and nicely adapted 
to perform ſome great and uſeful Deſign. For can any Body obſerve a good 
Microſcope, conſiſting of two or three Glaſſes, ſo wonderfully contrived for 
viewing the very ſmalleſt Objects; or a noble Teleſcope, made uſe of for 
the clear and diſtin contemplating the Heavenly Bodies, fo vaſtly diſtant 
from us, and conſequently inviſible to our naked Eyes; or a fine Clock, ſhew- 
ing the Days, Hours, and Minutes, and endued with ſeveral other Motions, 
and yet perſwade himſelf, that all theſe were made without any Skill or 

Contrivance, only becauſe the Structure and Diſpoſition of them are un- 


known to him? 
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S:cr. IV. Unknown Things, tho in themſehves not conceivable, do yer prove the 
Greatneſs of God. 


Ir now it be obvious to every one, that from what has been ſaid about 
unknown Things, even Reaſon will teach us that God may be magnified 
thereby; the Wiſdom of his Holy Word, tho' it were not allowed to be Di- 
vine, does likewiſe appear as plain from thence ; not only becauſe it does 
not make uſe of any Philoſophical or Mathematical Demonſtrations to prove 
the Power, Wiſdom, and Goodneſs of God; but particularly, becauſe it 
makes uſe of Things that are unknown to Men, and even unſcrutable, in 
order to convince us of the infinite Perfections of God, of the Meanneſs 
and Vileneſs of Man, and to ſhew the Reaſons that we all have to praiſe 
Him and admire his Glory. 

To give an Inſtance thereof, Whether we ſuppoſe the World and all ma- 
terial Beings in it, to have been produced in the Beginning by the com- 
manding Word of an Adorable Creator, as is confefled by Chriſtians ; or 
whether according to the Hypotheſes of unhappy Atheiſts (for higher than 
an Hypotheſis they cannot pretend to go) it ſhould be admitted, that if not 
the Form, yet the Matter of the World is Eternal : This at leaſt will un- 
queſtionably reſult from each of thoſe Hypotheſes, that all the Particles of 
which all human Bodies are compoſed, have exiſted as long as the World, ot 
as long as all Matter itſelf. | 

Now then no Body can deny (becauſe it appears too plain by Experience) 
that all the Parts of our Bodies did at firſt exiſt in the Food that has been 
made uſe of for the Growth and Increaſe thereof, and conſequently in 
Wheat, Rye, Barley, Rice, as alſo in the Fleſh of Oxen, Sheep, all lind 
of Fowls and Fiſhes, in the Fruits of all Trees and Plants, and, in one 
Word, in every thing that ſerves to ſupport the Lite of Man. Conſequent- 
ly that they were likewiſe to be found in every thing from whence ſuch 
Plants and Animals have been produced, that is to ſay, in Earth, Water, 
and Air; and thus tracing them ſtill backwards, we meet with them in 
every thing whereof this very Earth, Water, and Air conſiſts, namely of cor- 
rupted and putrified, burnt and conſumed Bodies. So that if we go back 
from one thing to another, and follow this Thread to the Beginning of the 
viſible World, muſt not every one that ſeriouſly conſiders the ſame, be con- 
vinced, that his Body, and all the Parts of which it at preſent conſiſts, have 
inceſſantly paſſed from one Mixture and Compoſition to another, for as many 
Ages as the World has laſted ; ſo that theſe our Hands and Feet, and all 
the Limbs we now poſſeſs, have, with reſpe& to their original conſtituent 
Particles, been diſperſed and ſcattered thro' infinitely different Places for 
Thouſands of Years paſt, growing in Plants upon the Ground, walking with 
Cattle in Meadows, flying with Birds in the Air, ſwimming with Fiſhes in 
the Water, and plowed up in the Furrows of the Earth. And ſince Water 
and Air likewiſe do bear a part in the Compoſition of our Bodies, the Par- 
ticles thereof which are now mixed with our own Fleſh, have been exhaled 
out of Rivers, have aſcended in Vapours, and deſcended in Rain, Hail, and 
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Snow, have been kindled in Ligntning, and other Meteors, have been ſcat— 


tet'd in Storms, and wafted backwards and forwards to all Parts of the 
World by the Winds; and thus in numberlels Places, at numberleſs Times, 
and after numberleſs Manner, have undergone numberleſs Compoſitions 
and Mixtures, till they have been finally collected and become the conſtitu— 
ent Parts of theſe our Bodics. 

Now tho' nothing of all this implies any Infinity, or any Incomprehenſi- 
bility; yet the molt ſelt-conceited Atheiſt muſt acknowledge, that neither 
he, nor any elſe can ever be able to trace this his Genealogy or Pedigree; 
nor to ſay in what Figure, in whar Structure, or in what Places the Parts 
of his preſent Body have reſided from the Beginning of the World ; and 
that a greater Knowledge than that of all Men living, 1s requiſite to return 
a proper Anſwer to this Queſtion, 

And the Almighty ſeems to have propoſed much the like Queſtion to 7, 
to convince him in the ſtrongeſt manner of the Divine Glory and Greart- 
neſs, and of his own Vileneſs and Nothingneſs, in the following Words: 
Where waſt thou when I laid the Foundations of the Earth? Delare, if thou haſt 
Underſtanding. Ch. xxxviij. v. 4. ä | 

After the ſame Manner we find King David taking an Occaſion to praiſe 
Gov, and to acknowledge his Works to be wonderful, from the Things 
that were unknown to him, but manifeſt ro Gop alone. For after having 
confeſſed his own Ignorance, and extolled the infinite Knowledge of Gov in 
theſe Words of the CXXXIXth Pſalm, ver. 6. Knowledge is too wonderful 
for me ; it is high, I cannot attain unto it ; he continues to ſay, in the 14th and 
following Verſes, I wil! praife thee, for I am fearſully and wonderfully made. 
And, as if he did not thereby ſufficiently acknowledge his own Ignorance, 
he adds, Marvellors are thy Works, and that my Soul knoweth right well, My 
Subſtance (otherwiſe my Bones or Strength) was not hid from thee when 1 was 
made in ſecret, and curiouſly wrought in the loweſt Parts of the Earth. Thire Eyes 
did fee my Subſtance, yet being imperfect, and in thy Boo all my Members were 
written, which in Continuance were faſhioned, when as yet there was none of 
them. 
I ſhould not have repeated theſe Things here, having had occaſion to 
ſpeak of them more than once already, were it not that we find much the 
ſame Expreſſions about the Exiſtence of a human Body, as are analogous 
and uniform to the various Obſervations and Diſcoveries of the greateſt 
Naturaliſts of our Age : And that an Infidel may be fully convinced thereof, 
let him only read what the great Harvey writes thereupon, Exerc. 56. de 
Ord. Part. in Gen. 

We ſhall find in the aforeſaid Treatiſe, that even in the ſecond Month, 
the whole Frame of the little Embryo is of ſuch a ſort of inconſiſtent Sub- 
ſtance, that it cannot be touched without it be laid in Water, Let then the 
Atheiſt conſider, whether King David had not Reaſon to ſay, that he was 
fearfully made? And would he not be frighted, in ſceing how eaſily his pre- 


cious Body, and the tender Limbs thereof may be ſqueez'd to Pieces, - 
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turned to a miſhapen Creature, even by the Motion of the Mother's Bowels, 
and other Cauſes? | 

Secondly, The aforeſaid Prophet ſays alſo, that he is wonderfully made; and 
after the ſame manner we hear the famous Philoſopher Harvey expreſſing 
himſelf with Amazement, Mirum dictu, or, *tis wonderful to ſay it, how far 
the Emb/yo or Fruit is in the fourth Month advanced in Bigneſs, being grown 


| from the Length of an Inch to a Span. 


Thirdly, The Pſalmiſt of Iſrael, who names his firſt Beginning an imperfet? 
Subſtance, could hardly expreſs this with more emphatical Words than the 
abovementioned Author, when he telis us, that in the third Month the 
little Limbs begin to appear; but he adds, Rudi tamen formd ; that is, in a 
rough or irregular Form; inſomuch that even the Muſcles could not be then 
diſtinguiſhed, tho' the Fleſh, or greateſt part of the Body be compoſed 


thereof. And when he proceeds to deſcribe an Embryo tour Months old, he 


ſays, that the Head of it was very large, the Face without Lips, Cheeks, 
or Noſe - that the Mouth was likewiſe very large, and the Tongue viſible 
therein, but the Eyes were ſmall but without Eyelids ; that the Fleſh of the 
Forchead, which covered the whole Crown was not yet cartilaginous, far 
ſhort of having acquired the Conliſtence of Bones. Now what Atheiſt can 
ſay, that the Holy Scriptures do not without Reaſon compare the Origin 
of all Men to an imperfet# Subſtance? The rather, if we add thereto what 
Mr. Dodart ſays in the Hiſtory of the Academy of Sciences, 1701, p. 26. It is 
plain, that a Fœtus has very different Proportions from thoſe of a grown Perſon ; 
and that of the Limbs of a Man were made accordingly, they would be quite mon- 
ſtrous, and hardly paſs for human. 

Laſily, Theſe Expreſſions, In thy Book all my Members were written, which in 
continuance were faſhioned, when as yet there was none of them, Pl. cxxxix. v. 16. 
do ſhew how well known to him that inſpired the Holy Penmen, were theſe 
daily Changes of a Fxtus, after the ſame manner as they have been obſerved 
in our Ages by the aforeſaid Harvey and Malpigbi, and as they have been de- 
{cribed in Birds by the latter from Day to Day, 

To conclude then ; Let an Atheiſt conſider, from the few Paſſages here 
quoted, and from a great deal more that he will find in the abovemen- 
tioned Authors, how much is unknown to him of his own Formation, and 
how exceedingly he is beholden to that great Wiſdom and Power which 
expanded him from the little Stamen and Clew in which he was roll'd, firſt 
to an imperfe& Subſtance, and afterwards to ſuch a noble and well-con- 
trived Body, without the leaſt Knowledge or Concurrence on his own 
Parr. 

After theſe two Inſtances, we ſhould paſs on to ſomething elſe, did we 
not think it might be of ſome uſe to thoſe Philoſophers who mean well, 
and do even read their Bibles with Reverence, to ſhew them a Miltake into 
which they fall, by depending more upon the Hypotheſes they have learnt 
from their Maſters, than upon true Experiments, and are accordingiy per- 
ſwaded, that many of thoſe Things which the Holy Writ, to repreſent the 


Praiſe and Glory of the great Creator and Governour of the World, places 
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among thoſe that are unknown, are now diſcover'd and thoroughly known in 
Our Days ; and conſequently, that ſome at leaſt of the Queſtions propoſed 


by Job, which, by Reaſon of the ſlender Knowledge of the Naturaliſts who 


lived in thoſe Ages, were really great Myſteries and Secrets then, are yet ea- 
ſily accounted for by the Moderns. 


Thus the Queſtion of Elihu to Jeb, ch. xxxvij. v. 17. How thy Garments 


are worn, when he quieteth the Earth by the South Wind? did not appear proper 


to a ſerious and learned Divine of my Acquaintance, becauſe he thought, 
with moſt of the Philoſophers of this Age, he was able to prove, that the 
Warmth of the Air (which, as ſeveral other great Commentators, he un- 
derſtood to be here meant) was only to be aſcribed to the Operations and 
perpendicular Deſcent of the Sun-Beams. 

But to convince all thoſe who are of the ſame Opinion, as indeed it is 
the common Opinion of many Naturaliſts, of the great Wiſdom of the Au- 
thor of this Expreſſion, and to let them ſee how much there remains till 
unknown in this Phznomenon, let them only take the Trouble of peruſing 
what that eminent Inquirer into the Secrets of Nature, Dr. Halley, (as we 
find it in the Tranſactions of che Royal Society) writes very accurately and 
mathematically, about the Warmth which is produced by the Sun only in 
ſeveral Parts of the Worid ; and how juſtly he ſays, that he knows no Rea- 
ſon why the Day, which is 24 Hours long under the North-Pole, at the 
time when the Sun is in the Tropic of Cancer, ſhould not be as hot there as 
that of the People who live under the Equinox, when the Sun is directly 
over their Heads? Foraſmnch as by an exact Calculation, which he there 
makes, p. 333 he finds, that the Heat of each Day being reckon'd toge- 
ther, the Day under the Pole does as much exceed that of the Equinox, as 
5 does 4. 

They who pleaſe, may read the ſaid Calculation demonſtrated by him. 
It is ſufficient fot us to have proved, that principal Philoſophers are likewiſe 
convinced, that a greater or leſſer Heat is not to be imputed to a greater ot 
leſſer Height or Proximity of the Sun only. 

And that the moſt famous Mathe maticians, and greateſt Genius's, have 
not been aſhamed frecly to acknowledge their Ignorance of the true Cauſes 
of this Heat, may appear from the Hiſtory of the French Academy of Sciences, 
An. 1705 p. 49, and 50. where we meet with a circumſtantial Account, 
that the People of Montpellier felt ſo violent a Heat on the 30 of July, that 
none of em ever remembered the like: The Air was as warm as if it came 
ont of the Furnace of a Glaſs Houſe, nor could they be cool any where but in 
their Cellars. All the Thermometers or Weather-Glaſſes which had been 
made by Mr. Hubin, burſt in Pieces, and others repreſented ſuch a Degree 
of Heat as was ſufficient for melting Fat or Suet. Moſt of the Vines were 
ſer on fire that Day, which was never known before in that Country, That 
on the 3oth of Auguſt the Heat was yet greater at Paris, and the Thermo- 
meter of Monfieur Caſſini broke about Two O'Clock, tho' it had laſted 36 
Years ; an Argument that the Air of Paris had never been ſo heated in all 


that Time. After all which, the Hiſtorian goes on in theſe emphatical 
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Words : Who would not have imagined that in the great Heat of this Summer, the 
Burning-Glaſs of the Palace Royal ſhould have produced greater Effetts than at any 
other Time? And yet it fell out quite contrary, and certainly (which is well 
worth obſerving) one would not have judged fo, by any Stem of Philoſophy. 
Monſ. Homberg did likewiſe obſerve, that the Sun-Beams being collected by 
the ſaid Burning-Glaſs, exerted little or no extraordinary Strength, at the 
very Time when thoſe which came direaly down from the Sun, diſperſed as 
they were, did in a Manner enflame the whole Region of Air. 

Now I leave every Man to judge whether any plainer Confeſſion is to be 
expected from ſuch learned Men, from whence to conclude, that the juſt and 
perfe& Cauſe of the Warmth of the Air is as yet unknown to us. 

I ſhall not here repeat the Opinions of the faid Monſ. Homberg, which he 
himſelf does not pretend to be more than Conjectures. And the very Expe- 
riment which is there ſubjoin'd, and which ſeems to have ſome Analogy 
with this ſurprixing Phenomenon (as it is there expreſsly named) is not even 
leſs wonderful hitherto. For it ſhews that a Chafing- Diſh filled with burn- 
ing Coals, and placed between the Focus and the Glaſs, in ſuch a manner 
that the reflected Rays are obliged to paſs thro' the Evaporations of thoſe 
glowing Coals, the Action of the ſaid Glaſs were notably weaken'd 
thereby. 

T "hob who are deſirous to ſee more of the amazing Properties of the Aug- 
mentation and Diminution of the Force of this Burning-Glaſs, and ſuch as 
the beſt Naturaliſts would be unable, perhaps, to deduce from his own Prin- 
ciples, if his Obſervations did not verify the ſame, may conſult the above- 
mention'd Pace. 

We might produce feveral other Experiments in further Confirmation of 
what we have advanced. To be inform'd of one of them, we need only 
conſult the 2d and 11th Propoſition of the XX VIth Chapter of the 24 Book 
of Varenius's Geography, where he ſays, That in the Torrid Zone, which lies 
between the Tropicks, the Seaſons of the Year are entirely different from 
what we ſhould expect from the Courſe of the Sun; ſo that in ſome Places 
*tis Wiiter when the Sun is vertical, or juſt over their Heads, and Summer, 
when it is at its greateſt Diſtance ; for which Reafons that Author is for- 
ced to diſtinguiſh the Seaſons of thoſe Countries into Cœleſtes and Terre- 
fires ; that is, ſuch as are comformable to the Influences of the Heaven 


or Earth. 


Ster. V. It is unknown, whether the Earth or the Sun moves. 


Ir now (paſſing by a great Number of Things that are ſtill unknown) we 
proceed in the laſt Place to give a famons Inſtance of one more unknown 
Thing, namely, whether the Sun or the Earth moves, and conſequently to 
which of them we owe the Days and Nights, and the Seaſons of the Lear: 
I doubt no: but it may appear very ſurpriſing to many, and eſpecially to thoſe 
who without having taken the Pains, or had an Occafion experimentally to 
enquire into Aſtronomy themſelves, do found the whole Structure of Na- 


tural Philoſophy upon this or that Hypotheſis ; tho' otherwiſe the = 
athe- 
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Mathematicians are fully convinced, that altho* there has been perhaps ng 
other Thing examined into with more Pains, Charge, and Application, in or- 
der to know the ſame with Certainty, yet nothing entirely poſitive can be 
advanced concerning it. 


Sect. VI. Such Jenorance proceeds, Firſt, from the Diſagreement of great A- 


ſtronomers. 


Now to ſatisfy every unprejudiced Perſon of the Truth of what we have 
aſſerted, we ſhall endeavour to prove it, Firſt, from the Diſagreement of 
the greateſt Inquirers into this Matter. Accordingly we find among the 
Ancients, that Philolaus held one fide of the Queſtion, and Prolemy the 
other; and among the Moderns Tycho Brahe maintains that the Earth ſtands 
ſtill, but Kepler that it moves, and both theſe were famous Aſtronomers. It 
may be the Reader will be ſurpriſed that I have not mentioned the Great 
Copernicus ; but the Reaſon why I have omitted him is, becauſe we find that 
he himſelf was convinced, that nothing could be certainly laid down con- 
cerning this matter in his Time, as we ſhall ſhew more fully by and by. 
Others again ſuppoſe the Diurnal Motion of the Earth about its own Axis 
but an Annual Motion of the Sun, who are therefore called Semi-Tychonics ; 
and they likewiſe do thereby account for all the preſent known Phznomena, as 
well as Copernicus and Tycho Brahe. | 

To ſee this proved, we may conſult Dr. Gregory's Aſtronomy, at the 
Eleventh Part of the Firſt Book, together with many more Authors, who 
have with great Skill and Judgment ſhewn, the Laws and Directions of the 
Motions whereby each of theſe three Hypotheſes may be ſupported. 

Since then theſe great Men, from whom only one might expe& a Deter- 
mination of theſe Diſagreements, ſince they who have inquired into the 
Matter with ſo much more Care and Application than others, do ſtill dif- 
fer ſo much among themſelves about the ſame, can any one believe that 
they would not long ſince have agreed in one and the ſame Opinion, if 
ever it had been fully and rightly proved? The rather, foraſmuch as we 
find that they do not make the leaſt Difficulty to depart from the Opini- 
ons of Ptolemy, concerning the Ways, or rather the Revolutions of Venus 
and Mercury (which he ſuppoſes to revolve about the Earth) as ſoon as ever 
the Experiments and Obſervations made by Teleſcopes had taught them, 
that theſe Planets moved only about the Sun, and by no means about the 
Earth; wherefore, as long as this Diſagreement laſts between the greateſt 
Mathematicians, we may be pretty ſure that no Body has been able to ſee 
a ſolid Foundation of Truth in the Proofs produced by others; and conſe- 
quently that other Arguments which only depend on the Obſervations of thoſe, 
have not hitherto been able to prove any thing certain thereof. 


Scr. VIII. Secondly, Becauſe great Aſtronomers do themſelves oun that they 
are uncertain about this Matter. 


Secondly, Tunis may likewiſe be inferr'd from hence, that the moſt fa- 


mous and moſt skiltul Aſtronomers, after having employed ſo much Pains 
in 


— 
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in this Inquiry, do freely and honeſtly confeſs, that they are ill entirely 
uncertain, concerning the Motion or Keſt of the Eatth; which Confeſſion 15 
yet ſtronger for this Purpoſe, than their Diſagreement, 

And to the end that this may not ſeem incredible to thoſe who have 2 
higher Opinion of theſe Mathematicians than they have of themſelves, we 
will quote ſome of 'em, to witneſs the Truth of what is here advanced : 
Thus I remember, that having had the Honour to diſcourſe with the Great 
Mr. Huygens about other Matters, and a:king him whether he could affirm 
any thing, with Certainty, about the Earth's Motion ; he was pleas'd to an- 
ſwer, That it was his Opinion, that as long as we were upon this Earth, no Body 
could be able fully to prove the ſame. 

Thus likewiſe we ſee Sir Iſaac Newton, tho* with Mr. Huygens he com- 
monly ſuppoſes the Earth to move, yet he mentions che Matter with great 
Caution, and without advancing any thing policively ; See Princip. Ehiloſ. | 
p. 375. of the ſecond Edition, where it being affirmed, among the Hypo- 
theſes, that the Center of the World is at reſt, and not moved; this Reaſon is | 
added, this is allowed on of all Hands, whilſt at the ſame time ſome make the 
Earth, others the Sun, to be at Reſt in the Center of the World. We likewiſe 
find in the fourth Phenomenon, this Expreſſion ; Of the five Principal Planets, 
and (of the Sun about the Earth or) of the Earth about the Sun, the Times o“ the 
Revolution are, &c. and in the fourth Propoſition of the ſaid third Book to- 
wards the End, we ſee theſe Words, This Calculation (which is of ſome Mo- 
ment) is founded on the Hypotheſis of the Immobility of the Earth. 

And can any one ſpeak out more plainly hereupon, than the famous and 
ſo highly eſteemed Mathematician, P. Herigonus; who in his Curſus Ma- 
them. de Sphara Mundi, p. 53. uſes theſe pofitive Words : Whether the Earth 
is in the Centre of the Firmament, or out of it Or, whether it is moved or not 
moved, cannot be proved by any Mathematical Demonſtration. 

And that we may know that other great Men do likewiſe (peak doubt- 
fully of the Earth's Motion, we need only read the laſt Lines in p. 273. of 
Dr. Gregory's Aſtronomy ; where ſpeaking of the Paralax of the fixed Stars, 
with reſpe& to the Earth's Way, he thus concludes : For after this Manner 
they might put the Motion of the Earth out of doubt, which every one would own 
is well worth the while. By which he ſhews how uncertain that Matter 
ſtill is. 

The Opinion of Mr. de la Hire, in the Preface to his Aſtronomy, is like- 
wiſe declared upon this Matter; that Great Aſtronomer ſaying, But after 
I had compoſed ſome Tables of the daily and yearly Motion of the Sun, or of the 

Earth, &c. from whence it plainly appears, that he durſt by no means deter- 
-mine the Matter. 

Thus we find in the Memoirs of the French Academy, Lo: p. 14. That 
Mr. Varignon having ſaid, that Ricciolus had given ſeveral Reaſons for the In- 
mobility of the Earth, and that de Angelis had returned an Anſwer to it, he 
the ſaid Mr. Varignon, far from determining which of em was in the right, 
contented himſelf with declaring only, n he did not undertake to enquire = 
111 their 
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their Arguments ; but ſuggeſted another Difficulty, which ſeems to render the 
Earth's Motion yet mote uncertain. | 

If now down to this preſent Time, in which moſt of theſe Things have 
been written, one only ſolid Proof, to determine whether the Earth moved 
or ſtood ſtill, had been known to theſe great Men; can it be ſuppoſed that 
Perſons of their Learning, moſt of whom from their Computations upon the 
Hypothelis of a moving Earth, would have ſpoken ſo doubtfully and uncer- 


tainly thereof. - 
Sect. VIII. Thirdly, Becauſe the Parallax from the Annual Motion is ft.1! 


uncertain. 


Thirdly, Ir is true, that Mr. Flamſtead is of Opinion, that he is able to 
prove, from his Obſervations, a Parallax of the fixed Stars, and conſequent- 
ly that the Earth moves ; but with how little Certainty, may appear from 
the Place that we lately quoted out of Dr. Gregory's Aſtronomy, to which 
Mr. Whiſton has replied in Deterce of Mr. F/amſtead : But this whole Diſco- 
very ſcems to be but of little Uſe for this Purpoſe, chiefly from what we 
read of Mr. Caſſiui, the younger, in the Trauſattions of the French Academy 
for the Tear 1696. to which Mr. Whiftos anſwering in his Prælect. Phyfic. Ma- 
them. p. 202. (as muchas he ſeems inclined to maintain the Certainty of the 
Earth's Motion from the abovemention'd Obſervations, for nothing certain 
can be concluded upon any other Principle) does confeſs, that My. Flamſtead 
does not argue right in every thing, as the French haue lately obſerved ; and that 
he often deduces the Parallax of the fix d Stars from the Phenomena, that do by 
% meaus prove the ſame ; which in ſogreat an Aſtranomer as he was, appeared very 
ſtrauge to him: Concluding with the following Words, after he had faid 
ſomething which did not imply much Certainty ; but this muſt be left to the 
farther Diligence aud Wiſdom of the Aftronomers. So that this Gentleman, who 
is otherwiſe wont to declare himſelf with very ſtrong Expreſſions againſt 
thoſe that maintain the Immobility of the Earth, does nevertheleſs in this 
Caſe, w it appears from his own Words, finally leave the Matter unde- 
termined. | 

Now how little _=_ remain to hnd a Parallax of the fix'd Stars, where- 
upon to build with any Certainty, may be ſeen by Se. XI. of the 3d Book 
of Dr. Gregory's Aſtronomy, and from the Coſmotheoros of Mr. Huygens, p. 134. 
&c. ſo likewiſe Sir Iſaac Newton ſays, Princip. Philo). Lib. 3. Sect. 14. That 
the Stars have no remarkable Parallax proceeding from the Annual Motion of 


the Earth. 


Szcr. IX. Niuthing can be inferr'd from the Expreſſions uſed by great Aftronomers, 
about the Earth's Motion. 


Now tho' the greateſt Mathematicians of this Ape are not aſhamed free- 
ly to own their Uncertainty, as to the Metion or Reſt of the Karth ; yet 
there is another Sort of Philoſophers, who being bur little skilled in Aſtro- 
romy, or Mathematicks, do confidently and poſitively maintain, that rhe 


Earth moves; becauſe they cannot imagine that ſo many, and ſo great 22 
ould 


The Religius Philofipher. 381 


ſhould in their Writing and Calculations, ſuppoſe the ſame, if they were 
not fully aſſured thereot. 

Now to convince them, that the Mathematicians themſelves do not al- 
ways give Credit to their own Hypotheſes, there needs no more to be ſaid, 
but that it is ſufficient for Mathematicians, that they can moſt conveni- 
ently deduce from thence the hitherto known Phænomena, without conſi- 
dering, in the leaſt, whether they be true or no: A great Proof thereof 
may be found in a certain kind of Preamble to the Book of the famous 
Copernicus, the whole of which were worthy to be tranſcribed by us, had it 
not been too large. Ir is there ſaid, that it is not neceſſary that the Hypothe- 
ſes [hould be even probable, and that it is enough if the Calculations may be there- 
by made to agree with the Experiments. And atterwards, and fince various Hy- 
potheſes ure often adapted to one Motion, (as in the Ceurſe of the Sun, an Excen- 
eracity aud a Motion about the Center) an Aſtronomer may chuſe that which is moſt 
eaſily comprehended : A greater Probability may, perhaps, be required from a Philo- 
ſopher, yet neither of them can be able to diſcover any thing with Certainty, unleſs 
God reveals it to them. Whereupon, finally, theſe emphatical Words follow: 
Let uo Body, ſo far as it concerns an Hypotheſis, expect any thing certain from A- 
ſtronomy; fiace it won't afford any Thing like that, leaſt by admitting jor Truth 
that which is dreſs'd up ſor other Purpoſes, he ſhould leave this Science w.th greater 
Folly than he engaged in it. I don't know whether any one could more firong- 
ly confirm what has been ſaid before; and I think that the foregoing Ob- 
jections are ſufficiently anſwered hitherto, by referring our Readers to the 
Authors of theſe ſeveral Books. 

Thus we find in the Text of Copernicus himſelf, Lib. I. Cap. X. p. 20. That 
this great Aſtronomer, inſtead of producing Ræaſons to ſupport the Truth 
of his Hypotheſis, contents himſelf with ſaying, H/bich I think we ont to 
admit more readily, than to puzzle and confound our Minds with an infinite 
Number of Circles. 

After the ſame manner, ſays S. Sevin, in the 5th Propoſition of the Celeſtial 
Appearances, with reſpect to a moving Earth; That it does not appear neceſſa- 
rily, that the Sun ſhould be in the Center of the fix'd Stars, but that it is allowed to 
be ſo for good Reaſons, And would you know his Reaſons? They are the 
following: After having (aid, that it may be ſuppoſed, but, according to 
his Opinion, not fully proved; he concludes thus: But it is more convenient to 
allow the Sun to be in the Center of the World, becauſe other Phænomena may be 
more eafily and rationally ſolv'd thereby. 

Thus we hear the famous Kepler ſpeaking in his Epitom. Aſtronom. p. 448. 
and again 673. When theſe Cauſes are underſtood, tho they be not believed, but only 
ſuppoſed, the Uſe thereof will be very eaſy. 

But the ſame is very plainly made out by the Tranſaftions of the Royal 
French Academy, 1709. where Mr. Caſſini, after having ſpoken of the Uſes, 
Properties, and Advantages of old and new Hypotheſes with great Learn- 
ing, (out without maintaining the Truth of any of 'em) deſcribes very cu- 
rious Planetary Machines, all of which are founded upon the Suppoſition of 


the Earth's Immobility. For which Reaſon like wiſe he places the ſame im- 
ELLE 2 moveably, 
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moveably, in the middie of thoſe Eilpics, which the Planets ſeem to revolve 
in, in the Space ot leveral Years, with regard to the Earth itlelt; and he 
even marks tne appearing Revolutioa of the Sun about the Earth wich 4 
pricked Circle, Now every Body knows, that altho' this great Altrono- 
mer does here uſe the Hypothelis of au 1mmoveable Earth, yer he does 
by no means allert the Truth thereof; nay, he ſomctimes uſes a ditte— 
rent one. | 

From all which it appears, that theſe ſo highly eſteemed Mathematicians 
do more conſider the Conveniency than the Truth ot their Hypotheſes in 
very many Caſes. But ſince ſome do pay ſuch a blind Deference to their 
Science, that when they ſec an Hypothelis uſed by Men ot a great Name, 
they take it only upon their Credit; therefore to convince theſe Gentlemen 
likewiſe, that we don't ſpeak at random, when we affirm, that ſuch a Ma- 
thematician does for the toregoing Reaſons of Conveniency advance an Hy- 
potheſis, which is not only abſolutely falſe, but even allowed to be ſo by 
himſelf, we ſhall preſent our Reader with a few Examples thereof, 

Thus the Mathematicians do ſuppoſe imaginary Lines and Circles for the 
Conſtruction ot thoſe ſo uſcful Tables of Sines and Tangents, Cc. and in 
thoſe of Logarithms, that all Numbers are the true ones; whereas among 
Hundreds of them, there be very tew that are really ſo : For which Reaſon 
alſo, and that the Difference between true and falſe may be the leſs, their 
Way isto uſe ſuch great Numbers | 

So likewiſe Surveyors, or thoſe that meaſure Land, tho? they find ſume 
Lines to be a little crooked, and ſometimes go in and out in (mall Angles, 
yet they take them for {trait ones; provided only that from the Suppoſition 
of ſuch a known Fallity a greater Convenience reſults, and the Difference be 
not very conſiderable. 

Who does not know, that making the Degrees of Latitude larger and 
larger in Navigation, is nothing but a meer Fiction, and only that one may 
with more Conveniency make goed the real Decreaſe of each Degree of 
Longitude, though ſuch uſctul aud neceſſary Tables ate calculated upon the 
ſame Foundation? | 

Though it be known to ſuch as underſtand Optics, that Spherical Glaſſes 
never colle& the Rays into a Point, (excepting in one or two Caſes) as 
Glaſſes of ſome other Figures do : Yet how common a Thing is it in the 
making of Teleſcopes or Microſcopes, to ſuppoſe the ſame, contrary to 
Truth; and the Demonſtration of the Practical Part. is founded thereupon, 
even by ſuch as know that this is a manifeſt Falſity in the Theory? 

What is more common than to ſuppoſe in Statics, that two Plumets fall 
down in ſtrait Lines parallel to each other, whereas they would notwith- 
ftanding both meet at the Centre of the Earth? 

In like manner, and upon the ſame Foundations, tis ſuppoſed by Gunners, 
and even by thoſe famous Mathematicians that write upon the Art of 
throwing Bumbs, that their Balls by the Force of the Powder, and their 
own Gravity, do deſcribe a Line, which they call a Paratela; whereas if 

they 
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they conſidered the Reſiſtance of the Air, and other Cauſes aſorementi onA, 
they would know that the Properties thereof were very different. 

In Dialling, we ſuppoſe the Center of the Earth, or rather of the Sun's 
Coutſe, to be always at the Top of the Perpendicular Style (when the Sha- 
dow of it, as a Nodus, ſhews the Hour) whereloever the Dial be plac'd 
upon the whole Earth, though every Body knows it co be contrary to the 
Truth. 

Thus all the ancient and modern Aſtronomers have always taken it for 
a Foundation of their Calculations, that the true or apparent daily Motion 
of the Sun is in a Circle parallel or cqually diſtant from the Equinoctial, 
notwitliſtanding that this Line, by the intermixing of the Sun's or Earth's 
Annual Courſe, comes nearer to a Screw or Spiral Line, than a Circle, as is 
well known to the Aſtronomers. | 

After having fhewn all this in ſo many Branches of the Mathematicks, I 
don't think that a more expreſs Demonſtration will be required, to make 
appear, that altho' ſome of the chiefeſt among the Aſtronomers do ſuppoſe 
either the Motion or Reſt of the Sun, and found their Ca'culations there- 
upon, yer this does not in the lealt ſhake either the one Hypotheſis or the 
other: Since, provided the Miſtakes be not of too great Importance, they 
frequently make uſe of Hypotheſes for Convenience fake, which they them- 
ſelves know to be falſe. | 


Ster. XI. The Simplicity of an Hypotheſis is not always an Argument of its 
Truth. | 


THeke is yet one Argument ſrom whence ſome People do conclude à 
little too haſtily, that the Hypotheſis of the Earth's Motion is true, name- 
ly, becauſe it appears to them the more ſimple of all: And for farther Proof, 
ſay, that it is moſt becoming the Wiſdom of the great Creator, to bring 
about the greateſt Matters after the moſt imple Manner. 

We ſhall not here enter into a large Diſcuſſion about the Weakneſs of this 
Characteriſtic; ſince no Body can know, when a Machine is ſhewed to him, 
whether it be the moſt imple or no, unleſs all the Views and Ends of him 
that invented it were at the ſame time diſcloſed to him, which none will 
preſume to affirm concerning the Structure of the viſible World: For upon 
this Foundation, thofe who maintain the Sun's or the Earth's Way to be 
circular, contrary to Experience, might juſtly alledge, that their Opinion 
had more Truth in it than that of thoſe who maintained the fame to more 
in an Ellipſe oroval Figure : Foraſmuch as beyond all Diſpute the Figure of 
a Circle is more {imple than that of an Ellipſis. 

But to come a little clofer ; let ſuch as maintain this, tell us what is the 
Reaſon why all Aſtronomers, at leaſt all that I know, and among whom 
there are likewiſe many that zealouſly contend for the Earth's moving, and 
the Sun's ſtanding ſtill, as Copernicus himſelf, and ſince him Kepler, Lamf- 
berg, and in our time, the North-Hollander Richard Rembramfen van Nierop ; 
tho” all of them do in the Theory, or annual Courſe from Eaſt ro Weſt, main- 
tain the Hypotheſis of a moving Earth, (foraſmuch as the Calculations are 

much 
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much more convenient according to them in this Caſe) yet in every Thing 
that belongs to the Spharics, or daily Revolution from Eaſt to Weſt, they are 
wont to make their Figures and Calculations directly contrary to their own 
Notions, upon the Foot of a moving Sun and a reſting Earth, tho' they com- 
monly ſtart the greateſt Objections againſt this laſt, 

Ot what has bcen ſaid, there is no farther Proof neceſſary, ſince this is 
apparent to every Body in almoſt all Figures that are uſed by them to this 
Purpoſe ; in which they are even wont to expreſs the Parallels in which the 
Sun daily moves, and to call them by that Name. It ſeems to me like- 
wiſe to be particularly remarkable, that Mr. Hhifton himſelf, who is other- 
wiſe ſo great a Champion for a moving Earth, does tranſcribe the Demon- 
ſtration of the Manner after which Mr. Caſſini has ſo ingenioully obſerved 
the Parallax of the Planets, into his Prælect. Aſtron. p. 75, Cc. with ſo great 
reſpe& from the Act. Lip/. 1685. almoſt in the Works of Mr. Blanchini; not- 
withſtanding that the ſame is formed upon the Hypotheſis of a fixed Earth, 
and the daily Revolution of the fix'd Stars and Planets, ſhewing what he 
himſelf terms it, The daily Revolution of Mars in a Circle, and often uling this 
Expreſſion, That Mars and the fix d Stars are moved and carried round about by 
the Diurnal Motion. | 

We might produce many more Inſtances here, to ſhew how little Account 
is made of all Hypotheſes; but having dwelt ſo long upon this Matter al- 
ready, we chuſe rather to refer our Reader to the Preface of Mr. de la 
Hire's Aſtronomy ; there is likewiſe ſomething ſaid about the ſame in our Ja- 


troduction, Set. XVI. 


Secr, XII. A Concluſion from the Whole, that neither the Sun's nor the Earth's 
Motion has ever been rightly proved. 

Now to come to a Concluſion, from what has been hitherto ſaid, of the 
Motion or Reſt of the Earth. | 

I. Since the greateſt Men do ſtill difter upon this Point, and no Body has 
yet been ever able to produce a fix'd and ſolid Proof of the Truth on one 
Side or the other. (St. VI) 

II. Since ſuch famous Mathematicians and principal Aſtronomers as Huy- 
gens, Newton, la Hire, Varignon, (to whom few will dare to compare them- 
ſelves in the Knowledge of Aſtronomy, without being thought very pre- 
ſumptuous and conceited) and ſo many other have ingeneouſly confeſſed their 
Uncertainty in this Matter, tho* they are of the moſt modern, ſome of 
them being ſtill alive, and all till lately; and conſequently have had the beſt 
Opportunities that can be yet procured of examining into every Thing that 
has been diſcorer'd concerning the ſame. (Seti. VIII.) 

III. Since the hopes of finding out the Parallax, and Diſtance of the fix d 
Stars from the Earth, are very ſmall, by which otherwiſe the Matter might 
be determined after a good, if not the beſt Manner. (Sect. IX) 

IV. Since we cannot find any Demonſtration of the Proof upon it, be- 
cauſe very learned Men have indifferently made uſe of the one or the other 


Hypotheſis; foraſmuch as in almoſt all the Branches of Mathematicks, Hy- 
1 potheſes 
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potheſes are uſed not to ſhew how the Thing is really in itſelf, but only in 
order to deduce from thence the known Phænomena with the greateſt Conve- 
nience, and with the leaſt ſenſible Difference ; ſo that even Things that are- 
known to be entirely diſagreeing with Truth, are frequently ſuppoſed, for 
the aforeſaid Reaſons, even by the greateſt Men that treat of Mathematical 
Matters. (Set. X.) 

V. And laſtly, ſince the ſame Mathematicians do one while make uſe of 
this Hypotheſis, another while of that, according to their Convenience in 
preſent Caſes, or for the Eaſe of their Calculations, or for the better Con- 
ception thereof; or Deſcription of them by Figures in the molt plain and 
ſimple Manner. ($#. XI.) 

Let every Body conſider with himſelf, whether he can be perſwaded, 
that there will ever be diſcovered any ſolid or proper Proof, ſuch as may 
be ſufficient experimentally to convince Men, that the Motion or Reſt of 
this Globe of the Earth is demonſtrable, clearly and plainly, and to the Sa- 
tisfaction of true Mathematicians : Ar leaſt if any one ſhould pretend to aſ- 
ſert this, it would be the ſame Thing as if he ſhould declare, that all thoſe 
great and learned Aſtronomers above-named, have been either ſo ignorant 
as not to be able, or ſo malicious as not to be willing, to underſtand ſuch a. 
Proof ; which any Man who is juſt and reaſonable, muſt think to be the- 


greateſt Abſurdity. 


